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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you dont 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
etient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate sac. ce contas: 


sodium acetrizoate 0.53 g and 


visualization. polyvinylpyrrolidone 0.23 g 


Confraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: |f indicated in the patient’s history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warping: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION ^- RARITAN, NEW JERSEY 08869 
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Your Pyne rep now carries top-line 
products that give superior results. 


Now Pyne offers you a new two-product system that gives you the ultimate 
in x-ray results. To top-quality Fuji Film we've added the distribution of 
Kyokko Intensifying Screens. Together, they’re an unbeatable team! - 4 





Fuji’s still your Number 1 film value for its exceptional contrast, low fog 
level, and latitude. But Kyokko Intensifying Screens, made by i 
world-famous Dai Nippon Toryo Co., Ltd., let you achieve high-speed | 
without compromise to superior resolution. Result: you 

get outstanding x-ray results with minimum exposure times. 





$ (Kyokko offers both high-speed and medium-speed screens.) pee © 
m Play both these aces, and you've got a winning hand. 
Distributed throughout the U.S. by: 
B 
20 North Avenue 1211 West Norwood Avenue 3637 San Fernando Road 
NEW YORK Larchmont, New York 10538 CHICAGO Itasca, Illinois 60143 LOS ANGELES Glendale, California 91204 


(914) 834-4567 (312) 773-3360 (213) 240-0280 
& 





Liquid | 
Super XL | 


A Total System 


examination of the colon. 


Satisfactory results in the dou- 
ble-contrast examination of the 
colon require special attention to 
two aspects of the procedure. 
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First, the barium sulfate formu- 
lation. Our Liquid Polibar (56% 
w/w) is a bubble-free, non-pre- 
cipitating uniform suspension 
formulation ... with proper flow 
and coating characteristics. No 
blending required and once rou- 
tines are established, you can rely 
on its consistency. 








One pedunculated and one smaller sessile polyp at the 


The second concern is with the apex of the sigmond loop. 
‘proper apparatus. The F-7-EM Film Courtesy of Richard Palmer Gold M.D. Columbia Presb. Medical Center N.Y 
system is unique in that 1/2” lumen 
tubing attached to the enema bag is 
¢° | ‘utilized —for freer, more uniform flow. 
Miller Air Retention Tip, with or without 


optional cuff completes the system. f ) i 


A total system for ease of administration E-Z-EM 7 Portland Ave. f 


and. consistently reliable radiological results. Westbury, New York 11590 ; 
For additional literature, write: o] : l ki 
L (516) 333-8230 


. ‘ . 





lean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
‘without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 


are appreciated by the patient at home, by 


the nursing staff at the hospital. 
*References available on request. 


One step-One dose-One bottle 


-PREP Liqui 


standardized extract of senna fr 


9 prep the bowel for radiograph 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


3 RIGHT 1971, GRAY PHARMACEUTICAL CO./ NORWALK, CONN. 06956 86374 124472 





SIEMENS r 


Locelization 
Planning , 
Treatment 


Modern radiotherapy makes And the worldwide Siemens 
ever greater demands on service organisation provides an 
equipment: more precise local- additional guarantee of the long- 
isation, more exact calculation term value of our products. 

of the treatment plans, better 
beam qualities. 








If you want to know more about 


Siemens therapy equipment, A 
The Siemens therapy system ask for our brochures. Apply to 
offers the most up-to-date the nearest Siemens office or 
engineering with the highest write to: 


precision and reliability for all 

tasks confronting the therapist. Siemens Aktiengesellschaft, 
; This quality distinguishes all Medical Engineering Group, 

Siemens products and accounts D-8520 Erlangen 

for their leading position on the 

world market. 


- é 


Progress and experience: 
Therapy by Siemens 





XIMATRON 


Remote-controlled simulator 
of the highest precision 


MEVATRON 20 


Compact and robust 
linear accelerator 


SIDOS-U 


Versatile EDP system 
for radiotherapy 
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- Varian...The Right Company : 
for the Times. — 







































varian 


Today’s remarkable growth in the capability 
and complexity of advanced medical 
systems makes Varian the right company 
for the times, a company that can deliver 
tomorrow’s medical systems today, just 

as it has for the past 15 years! Since 1961, 
Varian has built a worldwide reputation 

for leadership in high-technology 

medical products. 


A diversified international corporation at 
the forefront of the electronics industry, 
Varian leadership in advanced therapeutic 
and diagnostic medical systems comes N 
from its established depth of expertise in 
the fundamental technologies forming 
these systems. Varian was an early leader 
in the development of electron linear 
accelerators for radiation therapy, resulting 
in today’s Clinacs? the most widely 
accepted radiation therapy accelerators in 
the world. Comparable leadership in CT 
scanners, real-time ultrasound and clinical 
computation systems is already producing 
the diagnostic equipment of choice for ° 
tomorrow. 


Clearly, the right company for the times, 
Varian’s continuing record of creative ae 
engineering, commitment, and technological 
depth assure superior therapeutic and 
diagnostic systems for both today 

and tomorrow! 


| Whole-Body CT Scanners 


— 





Delivering the Future in CT Imaging Today 


Varian’s Whole-Body CT scanner, now in production, is engineered for 
tomorrow’s state of the art in CT imaging. Anticipating the future, Varian has 
incorporated three important design features: continuous, non-stop gantry 
rotation; an extremely powerful Varian V-76 computer system; and an extra 
large patient aperture. These features plus the superior head and body images 
already achieved on the Varian CT Scanner, project it far beyond the 
dimensions of current CT technology. 


Design Features of the Future 


3-Second Scan. The Varian CT Scanner collects over 108,000 data points through 360° in three seconds. It uses a 
precisely collimated fan beam detected by a Varian-designed linear array of 301 optimized Xenon-Krypton detectors. 
Continuous Rotation via Slip Ring. The slip ring construction allows simple, trouble-free continuous gantry rotation for 
single or multiple rotation examinations or, as a standard feature of the Varian unit, triggered physiological gating of 

data collection. | 

Customized Scanning. By virtue of the power and speed of the Varian V-76 computer, the operator can easily adjust 
pixel size, field size, algori rameters or other major system parameters at the control console to achieve optimum 
displays for a variety of c tuatior s. Opti nization can be carried out virtually simultaneously with data collection and 
reconstruction of image: ae 

90 cm (36”) Diam 
and use of clinical < 


i; 








rg patient aperture gives unique flexibility in patient positioning, 


ete 









ae Varian Radiation Division 


oa 
Abdominal scan Showing both Lo ominal scan follow- Scan through the hila of both 611 Hansen Way, e 
kidneys and extensive gas in ing lymphangiogram demon- kidneys showing renal vascu- Palo Alto, CA 94303 
the intestines. Note calciumin _ strating opacified lymph nodes. lature. Note gall bladder. Phone: 415/493-4000 
the wall of the aorta. 





The safe and certain 
barium additive 


Helps you 
be sure of 
wnat you see 





Clysodrast is a unique colonic evacuant. It mixes with 
barium enemas to give radiologists the only form of tannic 
acid* available for safe, high-resolution barium enema 
studies. And a growing body of experimental evidence has 
shown the diagnostic benefits of Clysodrast added to a 
barium suspension.'23 This combination provides 
unmatched mucosal visualization for superior 
roentgenologic diagnoses. 


SAFETY YOU CAN COUNT ON 

Only tannic acid really prepares the colon and produces 
the even, thin-film deposition of barium sulfate that a 
radiologist needs for maximum clarity. Clysodrast combines 
tannic acid with the contact laxative bisacodyl, for optimum 
effectiveness. And Clysodrast comes in accurately measured, 
2.5 Gm. packets to avoid the danger of accidental overdose. 
With Clysodrast, results are consistently safe and uniform, 
too. No patient has ever suffered hepatic necrosis as a 
result of Clysodrast being used within the dosage limits 
indicated in the instructions.+58 And it has been used in 

well over 2 million barium enema procedures since 1970 
alone, usually with no more side effects than a water enema 
produces.’ ® 


(BISACODYL TANNEX) 


Clysodrast is recommended for double contrast studies 

with an appropriate form of barium sulfate, such as Barotrast: 
It is also indicated for the preparation of patients for radio- 
logic examinations of the colon, sigmoidoscopy and 
proctologic examinations, when used as directed. 


USE CLYSODRAST, FOR SURE 

Clysodrast provides radiologists with the assurance of high 
resolution barium studies no other product can provide. Find 
out for yourself how Clysodrast can help you see for sure. 
Contact your local X-ray supplies dealer. 


-Chysodrast | 





o . . . , . 
a ù See summary of prescribing information on adjoining page. 
k: 
e 
Also see your X-ray supplies dealer for Oratrast, Barotrast and Esophotrast. 
a e 
a 








INDICATIONS: CLYSODRAST (bisacody! tannex) may be 
indicated for the preparation of patients for radiologic examina- 
tiqns of the colon, sigmoidoscopy and proctologic examinations. 


CONTRAINDICATIONS: CLYSODRAST is contraindicated in 
patients under the age of 10 because the possibility of absorp- 
tion of tannic acid has not been adequately studied in this age 
group to warrant a conclusion of safety. CLYSODRAST is also 
contraindicated in cases with known or suspected extensive 
ulcerative lesions of the colon. 


WARNING: Usage in Pregnancy. Safe use of CLYSODRAST has 
not been established with respect to the adverse effects upon 
fetal development. Therefore, it should not be used in women 
of child-bearing potential, particularly during early pregnancy, 
except where, in the judgment of the physician, the potential 
benefits outweigh the possible hazards. 


PRECAUTIONS: Tannic acid, one of the active ingredients of 
CLYSODRAST, is hepatotoxic if absorbed in sufficient quantity. 
Deaths have been reported from hepatic damage due to tannic 
acid used in barium enema examination. Thus, CLYSODRAST 
should be used with caution in a regimen where multiple 
enemas are administered. Certain patients, because of age, 
debility, or underlying disease, require more gentle preparation 
than the routine castor oil and CLYSODRAST preparation. It is 
important that the instructions for preparation and administration 
be followed in detail, and that the recommended dosages not 
be exceeded. 

ADVERSE REACTIONS: The following adverse reactions have 
been reported: Cramping, weakness, nausea and fainting. 


DOSAGE AND ADMINISTRATION: It is important that the 
entire medical history and condition of the patient be considered 
in deciding the dosage regimen. Traumatizing procedures, such 
as repetition of enemas (with or without CLYSODRAST) should 
be kept at the minimum necessary to achieve the desired result. 
CLEANSING ENEMA: Prepare the cleansing enema by dissolv- 
ing the contents of one packet (2.5 Gm.) of CLYSODRAST in 

one liter of lukewarm water and administer. 


BARIUM ENEMA: Prepare the barium enema by dissolving 
the contents of one or not more than two packets (2.5 Gm. or 
5.0 Gm.) of CLYSODRAST in one liter of barium suspension. 

lf more than one liter of barium suspension is prepared, it is 
important that the concentration of CLYSODRAST (bisacodyl 
tannex) never exceed 0.5 percent (2 packets per liter). 

The total dosage of CLYSODRAST for any one complete 
colonic examination, including the cleansing enema, should not 
exceed 7.5 Gm. (3 packets). No more than 10 Gm. (4 packets) 
of CLYSODRAST should be administered to any individual within 
a 72-hour period. 

HOW SUPPLIED: CLYSODRAST is supplied in packets con- 
taining 1.5 mg. of 4,4’—(diacetoxydiphenyl) — (pyridyl-2) — 
methane coinplexed with 2.5 Gm. of tannic acid, N.F. These 
packets are supplied in cartons of 25 and 50 packets. 
CAUTION: U.S. Federal law prohibits dispensing without 
prescription. 


A Colonic Evacuant 


Clysodrast 


(bisacodyl tannex) 





Sunnyvale, California 94086 
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THERE'S MORE TO 
IDENTIFICATION CARDS THAN 
MEETS THE 


è Even-grained card stock 
@ Quality printing — prompt service 
e Write for literature 


CREATIVE PRINTERS, INC. 1165 25th St. 
515/255-3584 Des Moines. la. 50311 


Hanley Space Saver X-Ray and Medical Record Cabinets 
are installed in most hospitals in America. 


Top quality and low price is the reason. 
5 compartment with doors—$199.50 
5 compartment less doors—$171.50 
Brochure F.O.B. Factory 


AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-Ray Division St. Louis, Mo. 63111 








give... 
so more will live 


HEART FUND 


WALL FOR 14x17, 17x14, 10x12 
and/or 8x10 CASSETTES. 
COMPATIBLE with 
CASSETTE COLLIMATORS HAVING 
(PBL) POSITIVE BEAM 
HOLDER LIMITING ABILITY. 


TPE Easy to use: Simply 

slide the Cassette 

into the track. Unique 

itsa S&S flipper design en- 
SnoP % ables change of Cassette 
toUSEe* size with flip of a finger. 






For large and small X-Ray rooms. 
Built for “Hospital-duty” use—— 


but priced for the small X-Ray user. 


FEATURES: Sturdy box girder 
construction, nylon bearings, dual 

lock system, constant torque counter- 
balances end Extra-Heavy plated steel 
tubes. Requires very minimum of tech- 
nician’s time. Increases productivity 
Complies with DHEW Regulations. 


PRICES starts at $500.00 complete. 


S. & S. X-RAY PRODUCTS INC. Accessory Catalog 


on request. 
The Complete Line of SOLD BY LOCAL 


X-Ray Accessories XRAY DEALERS 


87-93 JAY STREET, BROOKLYN, N.Y. 11201 i 
Telephone: 212-852-6900 









In affairs of the heart, w 
we go all the way. 











The Cardoskop U X-ray system 
°. featuring isocentric rotation. 


. A x 


Siemens leads the way with complete compatibility. In short, Siemens gives you better 
and fully-integrated heart catheterization systems control for better clinical control. 
diagrtosis systems. For full details on just how far we go in tailoring 


Cardiac catheterization procedures require the an installation to your specific needs, from com- — 
installation of a dedicated X-ray system for cine- ponents to a complete computer-aided system, write 
angiographic investigation, together with precise or call Siemens Corporation, Medical Systems 
instrumentation for monitoring, measuring and Division, 186 Wood Avenue South, Iselin, N.J. 08830. 
recording important physiological parameters. In Canada: Siemens Canada Limited, PO. Box 7300, al 


_ The Siemens Cardiac Cath Lab system features Pointe Claire 730-P.Q. 
two principal components: CARDOSKOP U, a high- 
quality U-arm radiographic unit, and SIEREG, a 
central-station-controlled physiological informa- 
= SIEMENS 

This system approach provides a single-source, n 
turn-key cardiac cath lab with designed-in component 





Ceiling-suspended video 
and physiological monitors. 














Single console combines 
X-ray function and Siereg 
electromedical system 
controls. 
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In Nuclear Med 


the answer 


is transparent. 





when the question is imaging, 
Kodak film. $. 





















Advances in nuclear medicine have increased 
the need for recording multiple, single, or 
dynamic images. And Kodak continues to help 
meet the need with a family of transparency 

F films that are compatible with what your 
equipment can do now-or can be adapted to do. 

You can record single images on sheets of Kodak 
film, or on individual frames of Kodak roll film. 

You can also record multiple images of the same 
study— economically—on a single sheet of film. 

You can preserve images sequentially for dynamic 
studies on a single piece of roll film. 

And you can record images from cathode-ray tube 
displays with Kodak’s newest film — Kodak film for 
nuclear medicine SO-179 —which can be used with 
most scintillation cameras. 

Kodak transparency films offer high image quality 
longevity and economy They're fade-resistant, curl- 
resistant, easy to store. 

Your Kodak Technical Sales Kepresentative can 
bring you up to date on Kodak films for nuclear 
medicine, automatic processors, and chemicals. And 
help you fill your nuclear imaging requirements. 

Just ask the question; you'll get the right answer. 

Or contact your medical x-ray products dealer. Or 
write: Eastman Kodak Company, Department 740-B, . 
Rochester, N.Y. 14650. 


Cc. 


A commitment e J 
to quality. 
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IMAGE DISPLAY 
IMAGE PROCESSING 








A 
WITH A BUILT-IN FUTURE. 

° For the first time in CT scanning, your CT scanning capability with mini- without buying a complete system. 
the Syntex System 60™ makes it possi- mum expense and downtime. When service is required on one unit, 
ble to double or triple your patient The Syntex System 60 handles there's no need to shut down the 
throughput without adding complete three patients simultaneously: While whole system. 
new systems. Patient C is being scanned, data from Call or write today for full 

2 Each functional component of Patient B is being processed and the details on Syntex System 60 Full Body 

” the Syntex System 60—data collection radiologist is analyzing scans from and Head Scanners, the only CT scan- 

(patient scanning), data processing Patient A. No other system now avail- ners with the Huilt-in flexibility to keep 
and image display — is independent, able offers so much potential for pace with expanding — 
complete with its own minicomputer, increased patient volume. technology. The CT . o 
capable of handling expanded pro- The three discrete components scanners designed with ? 
grams and peripherals. You can add can be located in different rooms, your future in miĥd. 

e additional data collection units as your different buildings, even different cities 

ewe Patient load increases, add more through a telecommunications tie-up. SYN | E< 
sophisticated software and accessories Several instititions can share the same : 
to keep pace with the state of the art. processor, acquiring a CT capability : 


e You can periodically upgrade A division of Syntex Analytical Instruments, Inc. 10040 Bubb Road, Cupegtino, California 95014 











IMAGING SYSTEMS . 


333 PROVIDENCE HIGHWAY, NORWOOD, MA. 02062 
Telephone (617) 769-5400 


...the CLEON Whole Body Imaging People 


working in 


the dark has 
its problems 


“Hand me 
the magazine” 


“Magazine... 
| thought you 
pad- if... 
| brought the film” 








... that’s why leading film manufactures 
have developed a “daylight” loading 
film package for use with the Franklin 





Film Changer. When equipped with the 
new “daylight” loading option, magazine 
loading of the Film Changer is done on 
site — no time consuming, inconvenient 
trips to the dark room in the middle of a 
procedure to reload — no loading 
multiple magazines to make sure you 
have enough film to complete the 
procedure. 





Simply open the magazine and drop in a 
roll of film. You are then ready to 
complete the normal loading procedure 
of the Film Changer. For additional 
information please contact your local 
X-ray equipment supplier or: 
Liebel-Flarsheim Company, 

Division of Sybron Corporatione 

111 E. Amity Road, 
Cincinnati, Ohio 45215 U.S.A. 
(513) 761-2700 











DIAGNOSTIC RADIOLOGY 1977 — You'll find the 
most recent information available on each of the subspe- 
cialties of diagnostic radiology in this superb collection of 
original papers. Leading authorities in their fields con- 
tribute 61 papers on specific clinical aspects of gastrointes- 
tinal radiology, uroradiology, pediatric radiology, skeletal 
radiology, chest radiology, neuroradiology, and mammog- 
raphy. The papers were delivered last month at the 20th 
Annual Postgraduate Course in Diagnostic Radiology of 
the University of California School of Medicine, San 
Francisco. 


Edited by Alexander R. Margulis, M.D. and Charles A. 
Gooding, M.D. March, 1977. Approx. 500 pages, 81” x 
11”, ilhistrated. About $37.50. 


ORDER BY PHONE: Call (800) 325-4177 ext. 10. In 
Missouri call collect — (314) 872-8370 ext. 10. 9 am to 5 
pm (CST), Monday through Friday. 








NOW 


you can consult 
the foremost 


authorities in the field 


for answers 
to your questions 


ON... 


COMPUTED TOMOGRAPHY 1977 — The nation’s 
most renowned radiologists in the area of computed to- 
mography share their insights in this well-illustrated new 
reference. Forty original articles discuss CT scanning of 
the liver, pancreas, lymph nodes, genitourinary tract, chest, 
heart, head, and neck. Other topics include: physical prin- 
ciples; equipment; and effects of CT scanning on radiation 
therapy treatment planning and on health care delivery 
systems. The papers were presented at a program spon- 
sored in January by the University of California School of 
Medicine, San Francisco. 3 


Edited by David Norman, M.D.; Melvyn Korobkin, M.D.; 
and Thomas H. Newton, M.D. February, 1977. 362 pages 
plus FMI-X 814” x 11”, 640 illustrations. Price, $32.00. 


PRACTICAL ATLAS OF CARDIAC SCINTIG- 
RAPHY — The rapidly expanding field of cardiac 
scintigraphy is exhaustively explored in this monumental 
biligual (French and English) atlas. Drawing from their 
experience with 4,000 studies, the authors define the nor- 
mal and abnormal appearances encountered in performing 
three types of studies: scintigraphy of the cardiac cavity 
(both static and dynamic) ; selective coronary artery scig- 
tigraphy; and myocardial scintigraphy. Precise drawings 
and detailed legends, lists of techniques, and tables of 
indications complement each investigation. 


Edited by Pierre de Vernjoul; Dominique Ducassou; 
Robert Guiraud; Jacques Robert; Jeab-Paul Néucl; and 


Henri Witz, April, 1977. Approx 256 pages, including 110 ° 


plates. About $57.50. 
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reason 
is Clear 


— Excellent image quality 


— Rapid visualization of renal pelvis, ureters, and bladder... maximal opacification 
of renal passages may begin as early as 5 minutes after injection 
— 8 indications* 








. e 
ortagraphy Selective renal arteriography Pediatric angiocardiography Selective visceral ° 
i i p arteriography 
active coronary Left ventriculography performed 
Tteriography following coronary arteriography e 





Renografin-76 


.« Diatrizoate Meglumine and 
_  Diatrizoate Sodium Injection U.S.P 


SQUIBB’ 






Peripħeral arteriography 


*For dosage and administration recommendations, 4 
see package insert. ~ 





Please see following page for brief summary. 
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RENOGRAFIN'-76 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) is supplied as a sterile, aqueous solution providing 66% 
diatrizoate meglumine and 10% diatrizoate sodium with 0.32% sodium 
citrate as a buffer and 0.04% edetate disodium as a sequestering 
agent. The solution contains approximately 37% (370 mg./ml.) bound 
iodine and approximately 4.48 mg. (0.19 mEq.) sodium per ml. 
CONTRAINDICATIONS: In patients with a hypersensitivity to salts of 
diatrizoic acid. Urography contraindicated in patients with anuria. 
WARNINGS: A definite risk exists with the use of contrast agents 
in excretion urography in patients with multiple myeloma. There 
has been anuria with progressive uremia, renal failure and death. 
This risk of the procedure in these patients is not a contraindica- 
tion; however, partial dehydration in preparation for study is not 
recommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including dialysis, 
has been successful in reversing this effect. Myeloma should be 
considered in persons over 40 before undertaking urographic 
procedures. 

In cases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks, 
radiopaque materials should be administered with exireme caution: 

*hoywever, an absolute minimum of material should be injected, the 
blood pressure should be assessed throughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected I.V. or intra-arterially. Although a history of sensitivity to 
iodine per se or to other contrast media is not an absolute contraindica- 
tion, administration of diatrizoate requires extreme caution in such 
cases. Perform thyroid function tests prior to administration of 
Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) since iodine-containing contrast agents may alter the test 
results. 

Weigh the inherent risks against necessity for performing angiocar- 
diography in cyanotic infants and patients with chronic pulmonary 
emphysema. In pediatric angiocardiography, a dose of 10 to 20 ml. 
may be particularly hazardous in infants weighing less than 7 kg.; this 
risk is probably significantly increased if these infants have preexisting 
right heart “strain,” right heart failure, and effectively decreased or 
obliterated pulmonary vascular beds. Perform urography with extreme 
Caution in persons with severe concomitant hepatic and renal disease. 
Perform selective coronary arteriography only in selected patients and 
those in whom expected benefits outweigh the procedural risk. Per- 
form selective visceral arteriography with extreme caution in presence 
of severe generalized atherosclerosis, specifically with plaques or 
aneurysms at level of iliac or femoral arteries. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P.) in pregnant patients only when the 
physician deems its use essential to the welfare of the patient since 
safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular pro- 
cedure. Appropriate facilities should be available for coping with situa- 
tions which may arise as a result of the procedure and for emergency 
treatment of severe reactions to the contrast agent itself; competent 
personnel and emergency facilities should be available for at least 30 
to 60 minutes after |.V. administration since delayed reactions have 
been known to occur. These severe life-threatening reactions suggest 
hypersensitivity to the contrast agent. A personal or family history of 
asthma or allergy or a history of a previous reaction to a contrast agent 
warrants special attention and may predict more accurately than pre- 
testing the likelihood of a reaction although not the type nor severity of 
the reaction in the individual. The value of any pretest is questionable. 
Thè pretest most performed is the slow |.V. injection of 0.5 to 1.0 ml. of 
the preparation prior to injection of the full dose; however, the absence 
of a reaction to the test dose does not preclude the possibility of 
reaction to the full diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the examination 
should be re-evaluated. If deemed essential, examination should pro- 
ceed with all possible caution. In rare instances, reaction to the test 
edose may be extremely severe; therefore, close observation and 
‘facilities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with liver dysfunc- 
tion who were given oral cholecystographic agents followed by uro- 
graphic agents; therefore, if known or suspected hepatic or biliary 
disorder exists, administration of Renografin-76 (Diatrizoate Meglu- 
mine and Diatrizoate Sodium Injection U.S.P.) should be postponed 
following the ingestion of cholecystographic agents. Consider the 
functional ability of the kidneys before injecting the contrast agent. Use 
Cautiously in severely debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of thrombosis when using 
Rercufaneous techniques. Since contrast agents may interfere with 
some chemical determinations made on urine specimens, collect urine 

before or two or more days after administration of the contrast agent. 


In excretion urography, adequate visualization may be difficult or 

impossible in uremic patients or others with severely impairederenal 
function (see Contraindications). In aortography repeated intra-aortic 
injections may be hazardous; this also applies to pediatric angiocar- 
diography particularly in infants weighing less than 7 kg. (see Warn- 
ings). In peripheral arteriography, hypotension or moderate decreases 
in blood pressure seem to occur frequently with intra-arterial (brachial) 
injections; this is transient and usually requires no treatment. Monitor 
blood pressure during the immediate 10 minutes after injection. It is 
recommended that selective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial infarction: mandatory 
prerequisites to this procedure are experienced personnel, ECG 
monitoring apparatus, and adequate facilities for immediate resuscita- 
tion and cardioversion. 
ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized 
feeling of warmth are the reactions seen most frequently with intravas- 
cular injection. Symptoms which may occur are chills, fever, sweating, 
headache, dizziness, pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria, pruritus, rash, and other eruptions, edema, 
Cramps, tremors, itching, sneezing, lacrimation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough 
to require discontinuation of dosage. There have been a few reports of 
a burning or stinging sensation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected vein. Neutropenia or throm- 
bophlebitis may occur. Severe reactions which may require 
emergency measures (see Precautions) are a possibility and include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, agitation, confu- 
sion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or 
bronchial spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. 

Adverse reactions as a consequence of excretion urography include 
Cardiac arrest, ventricular fibrillation, anaphylaxis with severe asthmat- 
ic reaction, and flushing due to generalized vasodilatation. Risks of 
aortography procedures include injury to aorta and neighboring or- 
gans, pleural puncture, renal damage (including infarction and acute 
tubular necrosis with oliguria and anuria), accidental selective filling of 
right renal artery during translumbar procedure in presence of preexis- 
tent renal disease, retroperitoneal hemorrhage from translumbar ap- 
proach, spinal cord injury and pathology associated with syndrome of 
transverse myelitis, generalized petechiae, and death following 
hypotension, arrhythmia, and anaphylactoid reactions. In pediatric 
angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis 
of the vessel, and brachial plexus palsy (following axillary artery injec- 
tion) have occurred. During selective coronary arteriography and 
Selective coronary arteriography with left ventriculography, transient 
ECG changes (most patients); transient arrhythmias (infrequent); ven- 
tricular fibrillation (from manipulation of catheter or administration of 
medium); hypotension; chest pain; myocardial infarction: transient ele- 
vation of creatinine phosphokinase (occurred in about 30% of patients 
tested); fatalities have been reported; hemorrhage, thrombosis, 
Pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
Plaques, dissection of coronary vessels, and transient sinus arrest 
have occurred due to the procedure. Adverse reactions in selective 
renal arteriography include nausea, vomiting, hypotension, hyperten- 
sion, and post-arteriographic transient elevations in BUN, serum 
creatinine and glucose. Complications of selective visceral arteriog- 
raphy include hematomas, thrombosis, pseudoaneurysms at injection 
Site, dislodgment of arteriosclerotic plaques; other reactions may in- 
clude urticaria, hypotension, hypertension, and insignificant changes 
in renal function and liver chemistry tests. 

For full prescribing information, consult package insert. 

HOW SUPPLIED: Available in 20 ml. and 50 ml. single-dose vials and 
in 100 ml. and 200 ml. single-dose bottles. 
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AN INTRODUCTION TO THE PHYSICS OF NU- 
CLEAR MEDICINE by Paul N. Goodwin, Albert Einstein 
College of Medicine, Bronx, New York, and Dandamudi V. 
Rao, New Jersey Medical School, Newark. The principles 
and physics of nuclear medicine are presented in this book 
in a*simple yet comprehensive manner. To aid self-study, 
problems and multiple-choice questions are included at the 
end of each chapter. Topics include a review of elementary 
mathematics, the structure of matter and the nature of 
radioactivity, nuclear decay processes, the interaction of 
radiation with matter, scintillation detectors, scanners, 


gamma cameras and other radionuclides in nuclear medi- ` 


cine, statistics of radiation measurements, radiation safety, 
and radiation dosimetry. Appendices present an alphabet- 
ical list of the elements, conversion factors, physical data for 
some useful radionuclides, and answers to questions and 


problems. ’77, 164 pp. (6 3/4 x 9 3/4), 44 il., 4 tables, $18.50 


PERCUTANEOUS ANGIOGRAPHY by S. Swamy, 
Michael Reese Medical Center; Lewis Irwin Segal, Louis A. 
Weiss Memorial Hospital; and S. Mouli, Foster-McGaw 
Medical Center; all of Chicago. The numerous self- 
explanatory sketches presented in this book cover in detail 
the basic angiographic techniques and present solutions for 
many common technical problems. One section details the 
programming of standard studies, while a special recipe 
section is devoted entirely to the systematic method of 
studying common disease processes. The numerous illustra- 
tions show the angiographic patterns, which have been 
classified according to the pathologic lesions, and their rela- 
tion to the gross histological architecture. ’77, 848 pp. (81/2 
x 11), 1455 il., $80.00 


PUBLIC RELIGIOUS SERVICES IN THE HOSPITAL by 
S. Denton Bassett, Univ. of Texas Medical Branch, Gal- 
veston. Foreword by Myron C. Madden. This volume sur- 
veys the availability of religious ministry in American 
hospitals and evaluates the feelings of patients desiring 
public religious services. The author enlarges on the con- 
cept of a relationship between the lasting elements of wor- 
ship and body function, and emphasizes the primary 
importance of the patients’ need for blessing through wor- 
ship. He also reviews the general responses of patients to 
currently available religious services in the hospital and 
analyzes the types of services best suited for medical pa- 
tients. 76, 80 pp., 12 tables, $7.50 


ARTHROGRAPHY OF THE SHOULDER: The Diag- 
nosis and Management of the Lesions Visualized by Julius 
S. Neviaser, George Washington Univ., Washington, D.C. 
Normal arthrograms are illustrated in this text, anatomical 
variations of a normal shoulder joint are described, and 
frequent and unusual lesions are discussed. Outlines of con- 
servative and operative treatment principles are also pre- 
sented. Individual chapters cover adhesive capsulitis, 
ruptures of the rotator cuff, ruptures following a disloca- 
tion or fracture, chronic and frequently misunderstood rup- 
tures, lesions of the biceps tendon, dislocation of the 
shoulder, pathologic anatomy of old unreduced disloca- 
tions, the “stripping operation,” and changes in the joint 
which cause limitation of motion following fractures of the 
surgical neck of the humerus. '75, 288 pp., 265 il., $22.50 
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THE PHYSICS OF RADIOLOGY (3rd Ed., 4th Ptg.) by 
Harold Elford Johns and John Robert Cunningham, both 
of Univ. of Toronto, Toronto, Ontario, Canada. The em- 
phasis of the Third Edition of this text has shifted from 200 
kv and caesium 137 radiation toward higher energy radia- 
tions. Information is included on computer techniques and 
solid state dosimetry. The book also introduces the concepts 
of kerma, particle fluence and energy fluence, and illus- 
trates these ideas with examples. Radiology called this book 
“a valuable addition to the radiological physics literature,’ 
and went on to say that “no radiology resident, practicing 
radiologist, or radiological physicist should be without a 


“copy of this book at hand. It is one of the best texts on the 


subject available”. ’77, 812 pp. (6 3/4 x 9 3/4), 398 il., 92 


DY ae 


-~ PRINCIPLES OF RADIOGRAPHIC EXPOSURE AND 
PROCESSING (2nd Ed., 12th Ptg.) by Arthur W. Fuchs, 


Rochester, New York. This book is a generously illustrated 
guide for the x-ray technician and radiologist on the ac- 
cepted procedures for the production of good quality radio- 
graphs from properly exposed x-ray film. The text describes 
a simple though exact exposure system which is based upon 
proven fundamental theories and practices. Wherever pos- 
sible, the exposure factors have been reduced to constants, 
thereby eliminating many sources of possible error. The 
book also discusses in detail the operations necessary for 
correct handling and chemical treatment of exposed x-ray 
film to convert it to a radiograph. A fourteen page glossary 
of terms and techniques applicable to this field adds to this 
comprehensive work. ’76, 304 pp. (7 x 10), 600 il., $16.75 


THE FUNDAMENTALS OF X-RAY AND RADIUM 
PHYSICS (5th Ed., 5th Ptg.) by Joseph Selman, Univ. of 
Texas, Tyler. Now in its Fifth Edition, this tested and 
proven text on radiologic physics remains up-to-date while 
retaining the elements of clarity and simplicity that made it 
a classic in the field. Sections are included on current con- 
cepts of solid state rectification, mobile apparatus, radio- 
graphic quality, tomography, nuclear medicine and health 
physics. The author also presents lucid instruction in ele- 
mentary mathematics, matter and energy, electricity and 
magnetism, x-ray devices, radium and other radionuclides 
used in nuclear medicine. ’76, 552 pp., 306 il., 16 tables, 
$13.50 


A STUDY GUIDE IN NUCLEAR MEDICINE: A Modern 
Up-to-Date Presentation compiled and edited by Fuad 
Ashkar, August Miale, Jr., and William Smoak, all of the 
Univ. of Miami, Miami, Florida. (22 Contributors) A com- 
prehensive review of nuclear medicine, this book covers the 
essentials of the field. Included in the discussion are basic@ 
science, radiopharmaceuticals, radiation biology, protection 
and dosimetry, activation analysis and autoradiography, 
basic mathematics of nuclear medicine, applications of ra- 
dionuclides and clinical aspects of in vitro tests, regulations 
and methods for handling therapeutic radionuclides, and 
many others. Representative illustrated materialg are in- 
cluded in the discussion of visualization procedures. Study 
questions and references are also included. ‘Z5, 488 pp., 312 > 
il., 44 tables, cloth-§22.75, paper-$17. 50” At) © mee o 
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1972 xeroradiograph. Filtration 0.5 mm aluminum. 


Case history: 63-year-old patient, examined in 1972 
because of pain in left breast (right breast previously | d 
removed.) Routine follow-up i in 1976 revealed 
occult nonpalpable carcinoma (arrow.) Pathological 
findings: 3 mm ductal carcinoma with no axillary 
node involvement. (Images from Gloria Frankl, 
M.D., Dept. of Diagnostic Radiology, Kaiser 
Permanente Hospital, Los Angeles, CA 90027.) 





Added filtration for 1976 image 
reduced patient dosage approximately 60 
percent. 


3X magnification. 








Now you can make a 
-Xeroradiography _ 


even safer for her. 





It turns out to be surprisingly simple. 

Carefully controlled laboratory experiments have established 
that by increasing aluminum filtration, radiation exposure can be 
greatly reduced without loss of significant information. Clinical 
work by practicing radiologists confirms these findings. 

With 2 mm of aluminum the exposure can be as much as 60 
percent lower than that required with 0.5 mm, yet the unique 
xeroradiographic quality is preserved. 

For details on how to dramatically reduce mammography 
dosages with xeroradiography, write to Xeroradiography, Dept. A, 
P.O. Box 5786, Pasadena, California 91107. 


XEROX 


XEROX? is a trademark of XEROX CORPORATION. 


Oragrafinipodate) Scheduling flexibility 
conven iences... Diagnostically adequate filling of the gallbladder often 


takes place within 5 hours or less after ingestion of 
granules, thereby permitting same-day examinations. 

In routine overnight procedures, opacification is 
attained 10 hours after ingestion of capsules. 


Choice of dose forms 


Granules or capsules — Rapid absorption of both cal- 
cium salt and sodium salt often permits visualization 
of even poorly functioning gallbladders. 


Prepared or unprepared patients 
Both salts have been administered to unprepared 
patients as well as previously prepared patients, with 
no significant difference in results. 


Please see following page 
for brief summary. 





. We want to make 4 


gall bladder studies 
more convenient. 


- For you. For your patients. 
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«  |podate Calcium for Oral Suspension U.S.P 
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Sodium Capsules 
lpodate Sodium Capsules U.S.P 
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ORAGRAFIN® CALCIUM GRANULES 
lpodate Calcium for Oral Suspension U.S.P. 


ORAGRAFIN® SODIUM CAPSULES 
Ipodate Sodium Capsules U.S.P. 


CONTRAINDICATIONS: Both preparations are contraindi- 
cated in patients who are hypersensitive to ipodate salts. 


WARNINGS: A history of sensitivity to iodine per se or to other 
iodinated compounds is not an absolute contraindication to the 
use of these preparations, but calls for extreme caution in 
administration. 

Usage in Pregnancy: The safety of these preparations for use 
during pregnancy has not been established; therefore, they 
should be used in pregnant patients only when, in the judgment 
of the physician, their use is deemed essential to the welfare of 
the patient. 

PRECAUTIONS: Increasing the dosage above that recom- 
mended increases the possibility of hypotension. Anuria may 
result when these preparations are administered to patients 
with combined renal and hepatic disease or severe renal im- 
pairment. Renal toxicity has been reported in a few patients 
with liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents. Administration of uro- 
graphic agents should therefore be postponed in any patient 
with a known or suspected hepatic or biliary disorder who has 
recently taken a cholecystographic contrast agent. Gastroin- 
testinal disorders which interfere with absorption and liver dis- 
orders which interfere with excretion may result in nonvisualiza- 
tion of the hepatic and biliary ducts and the gallbladder. Con- 
trast agents may interfere with some chemical determinations 
made on urine specimens; therefore, urine should be collected 
before administration of the contrast media or two or more days 
afterwards. Thyroid function tests, if indicated, should be per- 
formed prior to the administration of these preparations since 
lodine-containing contrast agents may alter the results of these 
tests. 

ADVERSE REACTIONS: Mild and transient nausea, vomiting, 
or diarrhea sometimes occur; the incidence can be reduced by 
using the calcium granules and restricting the dosage to 3g. in 
persons prone to gastrointestinal reactions. Transient 
headache, dysuria, or abdominal pains may occur. 

Hypersensitivity reactions may include urticaria, serum 
sickness-like reactions (fever, rash, arthralgia), other skin 
rashes, and rarely anaphylactoid shock.They are more likely to 
occur in persons with a history of allergy, asthma, hay fever, or 
urticaria and in those who are known to be hypersensitive to 
iodine compounds. 

Note Concerning Dosage: A total dose of 6 g. (12 capsules 
or 2 packets of Granules) per 24-hour period should not be 
exceeded. 

For iull information, see Package Insert. 

HOW SUPPLIED: Oragrafin Calcium Granules (lpodate Cal- 
cium for Oral Suspension U.S.P.) provide 3 g. ipodate calcium 
«per paeket; available in boxes of 25 single-dose foil packets. 
Oragrafin Sodium Capsules (lpodate Sodium Capsules U.S.P.) 
provide 0.5 g. ipodate sodium per capsule; available in boxes 
of 25 vials (each vial contains 6 capsules), in bottles of 100, and 


in Unimatic® packages of 100. ® 
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THE ADULT POSTOPERATIVE CHEST by Myron 
Melamed; Florencio A. Hipona, Harvard Medical School, 
Boston; Carlos J. Reynes, Loyola Univ. Medical School, 
Maywood, Illinois; Walter L. Barker, Univ. of Illinois, Chi- 
cago; and Santiago Paredes, Boston Univ. School of Medi- 
cine, Boston. Foreword by Hiram T. Langston. This study 
of adult pulmonary and cardiovascular radiography after 
surgery systematically assesses the extraneous factors im- 
posed upon x-ray film by the surgical act. The book offers 
an atlas against which problem pictures can be compared 
for quick identification. Brief comments about behavior of 
the pleura, lung redistribution and postoperative function 
are also included. ’77, 396 pp., 578 il., 1 table, $31.50 





THE MONOCLONAL GAMMOPATHIES: Multiple Mye- 
loma and Related Plasma-Cell Disorders by Robert A. Kyle 
and Edwin A. Bayrd, both of Mayo Clinic and Mayo Foun- 
dation, Rochester, Minnesota. Foreword by I. Newton 
Kugelmass. This comprehensive reference source begins 
with a classification of monoclonal gammopathies and a 
description of the immunoglobulins. Methods for screening 
sera and urine with subsequent identification of a mono- 
clonal protein are detailed. Multiple myeloma is discussed 
in depth, ranging from an historical review through 
etiology, epidemiology, clinical and laboratory features, di- 
agnosis, course, prognosis and management. Other mono- 
clonal gammopathies, including Waldenstrom’s 
macroglobulinemia, heavy chain disease, amyloidosis and 
benign monoclonal gammopathy, are presented. Chapters 
are also included on cryoglobulinemia, pyroglobulinemia, 
and the hyperviscosity syndrome. ’76, 432 pp., 97 il., 79 
tables, $36.75 


PALEOPATHOLOGICAL DIAGNOSIS AND INTER- 
PRETATION: Bone Diseases in Ancient Human Popula- 
tions by R. Ted Steinbock, Harvard Medical School, 
Boston. Foreword by T. Dale Stewart. The author provides 
a systematic approach for diagnosing bone lesions in exca- 
vated skeletal series and interpreting the significance of 
such diseases in ancient human populations. Chapters dis- 
cuss the biology and gross anatomy of normal bone to aid 
in understanding the bone changes produced by patholog- 
ical conditions. The major traumatic, infectious, nutri- 
tional, metabolic, degenerative and neoplastic diseases of 
bone are also covered. A special section is devoted to es- 
tablishing nutritional deficiency as the cause of peculiar 
lesions found in large numbers of excavated crania. ’76, 440 
pp., 274 il., 16 tables, $22.75 


THE HAND ATLAS by Moulton K. Johnson and Myles J. 
Cohen, both of UCLA, Los Angeles. This atlas illustrates 
the anatomy of the hand, layer by layer, beginning with the 
skin and ending with x-ray studies of the bones. Photo- 
graphs of dissections of unembalmed specimens provide 
realistic illustrations, all of which are approximately life- 
size or larger. To demonstrate their potential size, the major 
spaces of the hand have been injected with radiopaque còn- 
trast media. With few exceptions, the anatomical structures 
illustrated are as the authors haveefound them and as the 
surgeon may expect to find them. Topics include the distal 
volar forearm, palm, thumb, fingers, radial side of the 
hand, dorsum of the hand, spaces of the hand, and wrist 
mechanics. ’75, 108 pp. (8 1/2 x 11),¢121 il. (8 in color), 
$22.00 


Prepaid orders sent postpaid, on approval 
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Add diagnostic detail fo your image 


with Q Machlett You don't need to replace your complete imaging system to get 
the benefits of Machlett’s modern Dynascope’ cesium iodide 
Replacement image tubes. You can get improved resolution, contrast and brignt- 
ent ness with a new Machlett Replacement Image Intensifier in your 
Image Intensifier sss" 
Image Intensifiers are available to upgrade existing systems of 
most manufacturers. Completely self-contained, they include a 
Dynascope tube, shield, integral solid state power supply and, 
when necessary, mechanical and electrical interfacing Colors to 
match. Installation is quick and easy with minimum downtime. 
And, while you are improving your image, you can add electronic 
zoom to your system. Machlett Replacement Image Intensifiers are 
available with single- or dual-field 6- or 9-inch input tubes. Select a 
high-resolution type for special studies. 
Get all the details from your Machlett supplier or contact: 


The Machlett Laboratories, Incorporated 
1063 Hope Street 
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Are Breast Patterns a Risk Index for Breast Cancer? A Reappraisal 


LAWRENCE MENDELL,! MARVIN ROSENBLOOM, AND ALLAN NAIMARK 


A retrospective study was designed to test J. N. Wolfe's 
theory that xeromammographic breast patterns can be 
used as a risk index for breast cancer. After analyzing 
breast types of all breast cancer patients over a 4 year 
period at the Jewish General Hospital, Montreal, who had 
xeromammography prior to surgery, we were unable to 
support Wolfe's hypothesis. We conclude that an inherent 
bias in the design of his experiment led to erroneous 
conclusions. 


Recent publications by Wolfe [1, 2] have suggested that 
breast carcinoma strikes with disproportionately high 
incidence in women with particular xerographic breast 
types. The implications of this conclusion are of such 
importance in breast screening programs that we under- 
took a search for corroborative evidence. 


Subjects and Methods 


All patients with pathologically proven breast cancer at the 
Jewish General Hospital who had xerograms prior to surgery 
were selected for study. We thus obtained 162 cases between 
May 1972 and April 1976. Xerograms were classified according 
to Wolfe’s criteria as follows: 

N1, lowest risk. Parenchyma composed primarily of fat with, 
at most, small amount of “dysplasia! No ducts visible. 

P1, low risk. Parenchyma chiefly fat with prominent ducts in 
anterior portion up to one-fourth of volume of breast. Also, may 
be a thin band of ducts extending into a quadrant. 

P2, high risk. Severe involvement with prominent duct pat- 
tern occupying more than one-fourth of volume of breast. 

DY, highest risk. Severe involvement with “dysplasia! Often 
obscures an underlying prominent duct pattern. 

Since Wolfe's data illustrated two groups at high risk and two 
at low risk, the P2 and DY groups (high risk) and the N1 and P1 
groups (low risk) were combined. 

A concurrent analysis was performed of the incidence of these 
breast types in a female population 30 years or older presenting 
at a private clinic for screening. This was carried out to determine 
whether our general population differed significantly from that 
in Wolfe’s studies. 


Findings 


In Wolfe’s study [1], six times as many patients with 
breast cancer appeared in the P2 and DY groups com- 
pared to the N1 and P1 groups; in our study, the ratio was 
only 1.5 to 1 (table 1). 

Such differences may be explained if the general pop- 
ulation studied by Wolfe differed significantly from that of 
our study. In other words, because our breast cancer pop- 
ul€tion contained porportionately more N1 and P1 breast 
types than Wolfe’s, we might have expected that our 
general population weuld also have contained a much 
higher proportion of N1 and P1 breast types. This was not 
the case. In fact, the reverse was true (table 2). In light of 
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this finding, the difference in ratios of 6:1 and 1.5:1 be- 
tween Wolfe's study and ours takes on even greater 
significance. 


TABLE 1 


Breast Types in Patients with Breast Cancer 














Present Wolfe's 

Breast Type Study Study [1] 
NT Soest o-oo ms k ES 27 4 

E 37 7 P 
Total 64 11 
PA ae a a eee ere 50 34 
E h singe eo ts 2:3 a aden S 48 31 
Total 98 65 
TABLE 2 


Incidence of Breast Types in General Population 











Breast Type Present Study Wolfe's Study [ 1] 
NiandP1....... 290 4,571 
P2 and DY |. «046% « 350 2,643 





In searching for reasons to explain the difference 
between our results and those of Wolfe, we were struck 
by one of the criteria for inclusion in his study, namely, 
only those women with an initial radiographic report nega- 
tive for carcinoma were included. This introduced a bias. 
Because even very tiny carcinomata in patients of the N1 
and P1 groups would be detected, such patients were 
eliminated from his study. On the other hand, even larger 
carcinomata in women with P2 and DY breasts might go 
undetected on the initial xerograms, only to become 
radiologically or clinically apparent at a later date when the 
lesions enlarged. It is the experimental design that led 
Wolfe to what we believe are erroneous conclusions. We 
feel the breast remains an organ at relatively high risk for 
cancer regardless of breast pattern. 
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J. N. Wolfe was invited to reply. His comments appear 
in the Letters section of this issue. 
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1 976 Walter B. Cannon Lecture: 


Current Concepts of Esophageal Motor Function: Clinical 
Implications for Radiology 


WYLIE J. DODDS! 


The purpose of this presenta- 
tion is to review current con- 
cepts of the physiology of 
esophageal motor function, 
with special emphasis on 
areas relating to radiology. A 
wealth of new information 
about normal and abnormal 
esophageal motor function 
has accrued in the past 10- 
20 years. Consequently, the 
3 items discussed will of neces- 
Š- sity be selective and drawn 
>= with broad strokes rather 

than in fine detail. The dis- 

cussion is partially structured 
around my own investigative activity with the esophagus 
during the past 10 years. In so doing, | want to acknowl- 
edge the support and friendly collaboration of the many 
co-workers with whom | cheerfully share any modest 
successes enjoyed in the laboratory. Topics include the 
physiology of esophageal motion; newer concepts con- 
cerning the lower esophageal sphincter, reflux esophagitis, 
and sliding hiatal hernia; improvements in esophageal 
manometry; and refinements in the radiographic evalua- 
tion of esophageal motility. While | had hoped to also 
explore neural control of esophageal peristalsis, space 
does not permit. 
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W. J. Dodds 


Esophageal Motion Studies 


In 1968, Ed Stewart and | described a nonsurgical 
method for implanting small tantalum wire markers into 
the esophageal wall of cats. The technique involved out- 
lining the esophageal mucosa with insufflated tantalum 
powder and injecting small tantalum wires into the esopha- 
geal walls under fluoroscopic control using long intra- 
luminal needles [1]. This technique permits esophageal 
labeling at multiple sites and causes no significant changes 
in esophageal motility or histology [2]. After the marking 
procedure, esophageal motion associated with respiration, 
swallowing, and other physiologic events can be readily 
reçorded on cine films. Marker coordinates are subse- 
quently-digitized and plotted by computer [3]. 


Respiration and Peristalsis 


During respiration, points along the esophageal wall 
make oscillatory longitudinal movements in rhythm with 
the respiration (fig. 1). This passive movement is caused 
by respiratory motion of the diaphragm. Esophageal move- 
ment during peristalsis is more dramatic and involves 
active contraction of both the circular and longitudina 
esophageal musculature. Different esophageal regions 
demonstrate characteristic motion patterns (fig. 2). For 
example, markers in the middle portion make both oral 
and aboral longitudinal excursions, whereas markers in 
the distal esophagus make primarily an oral excursion. 
Markers labeling the lower esophageal sphincter (LES) 
segment and esophagogastric junction slide upward 
through the hiatus into the chest during longitudinal 
peristaltic shortening. Thus transient herniation of a small 
portion of stomach normally occurs during esophageal 
peristalsis [4]. 


Bolus Transport Mechanism 


In the past, the role of circular muscle in esophageal 
peristalsis has been stressed, whereas the longitudinal 
musculature has been neglected. The circular and longi- 
tudinal esophageal musculature, however, act in concert 
during bolus transport. Sequential circular-muscle con- 
traction serves to push the bolus toward the stomach. 
Longitudinal peristaltic contraction causes the esophagus 
to engulf the bolus; to shorten, thereby decreasing the 
length of bolus travel; to pull the bolus toward the 
stomach; and contributes to the LES opening mechanism 
[3, 5]. 


LES Opening Mechanism 


In 10 cats we labeled the distal esophagus, LES segment, 
and diaphragmatic hiatus with metal markers [5]. Subse- 
quently, peristaltic sequences induced by intraluming! 
esophageal balloon distention or barium bolus injection 
were recorded simultaneously by manometry and cine- 
films. Under resting conditions, the feline LES, about 1 cm 
long, is located partially in the abdomen and partially 
within the diaphragmatic hiatus (fig. 1). During peristalsis, 
the LES relaxes and moves 10-15 mm orally, tran$iently . 


Presented at the annual meeting of the Society of Gastrointestinal Radiologists, Hamilton, Bermuda, September 1976. 
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Oral Excursion of LES 


L "4 Hiatus 


€ Pressure 
Sensor 


Fig. 1.—Longitudinal motion of distal esophagus during respiration and peristalsis in cat. Tantalum marker identifies proximal and 
distal margins of lower esophageal sphincter (LES) segment, shaded gray. Metal washer identifies left margin of diaphragmatic hiatus. 
During quiet breathing, LES makes shallow oral-aboral motion in rhythm with respiration caused by respiratory motion of diaphragm. à- 
Phrenoesophageal membrane (PEM) teathers distal esophagus to hiatus but permits some sliding of LES within hiatus. After swallow 
(SW), LES makes pronounced oral excursion during peristalsis and slides upward through hiatus. Longitudinal motion (dotted line) of 
indwelling pressure sensor is negligible. Consequently, LES moves up and down past pressure sensor during respiration and moves 
proximal to sensor during peristalsis. Thus sensor records from stomach during part of peristaltic sequence. 
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2 
Fig. 2°— Longitudinal esophageal motion during peristalsis based on data from six cats. Respiratory effects not shown. Metal markers 

are present in distal half of esophagus. Following peristalsis induced by barium bolus injection (shaded area) into esophagus, markers make 

characteristic motion patterns. Lower esophageal sphincter segment transiently slides into chest. < 
assuming an intrathoracic location during the peristaltic effacement is complete and the LES is blown open by . œ 
sequence. In the presence of a barium bolus, the LES the force of the oncoming bolus, analogous to the passive 
efface8 as it is drawn back over the bolus head by longi- effacement and dilatation of the cervi@al os during labor 
tudinal peristaltic shortening of the esophageal body (fig. and delivery. Barium then empties into the stomach. 
8). ‘Barium flow into the stomach begins when LES During balloon distention and peristalsis induced by balloon 
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Fig. 3.— Lower esophageal sphincter (LES) opening mechanism based on data from 10 cats. Paired markers are shown at proximal and 
distal margins of LES (bold black outline). Metal washer labels left margin of diaphragmatic hiatus. Phrenoesophageal membrane not shown. 
Under resting conditions (A), LES straddles hiatus. Following barium swallow, barium (shaded area) quickly reaches and outlines upper 
margin of closed sphincter (8). During esophageal peristalsis, LES is drawn into chest (C—E&) by longitudinal shortening of esophageal body. 
Circular LES tone relaxes about 1 sec after swallowing. During peristaltic longitudinal shortening, relaxed LES is peeled back over head of 
barium bolus (C and D). When LES effacement is complete, LES is blown open by force of uncoming bolus (E£). After completion of peristaltic 


sequence, all structures return to initial rest position (F). 
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distention, the sphincter moves orally and relaxes but does 
not open (fig. 4). Thus LES relaxation and opening are 
related but distinct events. LES opening is a passive 
mechanical event effected by the force of an oncoming 
bolus [5], whereas the antecedent sphincter relaxation 
occurs as an active pgocess mediated by nerves [6, 7]. 
Unfortunately, most physiology textbooks continue to 
equate LES opening with LES relaxation. 


Practical Implications 


Because esophageal movements associated with respira- 
tion and peristalsis in man [8-10] are similar to those of 


IO 


NO BOLUS 


R Fig. 4.— Motion of lower esoph- 
ageal sphincter (LES) markers in 
coronal plane during esophageal 
peristalsis. Marker plots shown for 
cat with opposing LES markers. A, 
Induced by intraluminal bolus. 
Markers separate as LES effaced over 
bolus head during peristaltic oral 
excursion of LES. After LES opening 
and esophageal emptying, markers 
reoppose one another and return to 
initial resting position. 8, Induced by 
i intraluminal balloon distention. LES 

markers make prominent peristaltic 

oral excursion but do not separate. 

LES relaxation demonstrated by pres- 

sure sensors (not shown) which 


———_L—__1—__1t— _4——_41——__ spanned LES excursion path. 
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the cat, the findings from animal studies have practical 
implications for clinical radiology. The rule of peristaltic 
motion dictates that during peristalsis, points ąjong the 
esophageal wall normally make substantial oral and aboral 
longitudinal peristaltic excursions. Two correlariés follow. 
First, during longitudinal peristaltic contraction the loca- 
tion of a biologic esophageal marker, such as a ring, 
diverticulum, or mural tumor, changes from its initial rest 
position. Second, failure of a structure or lesion to move 
longitudinally during esophageal peristalsis sugge8ts ab- 
normal esophageal contraction, esophageal fixation, or 


extraesophageal origin. < a 
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Fig. 5.—Peristaltic movement of lower esophageal ring in asymptomatic human subject. Cine frames show thin esophageal ring (arrow) repre- 
senting mucosal fold at esophagogastric junction. Note initial subdiaphragmatic location when esophagus collapsed. During peristalsis, ring makes 


oral excursion of 2—3 cm. 





Important considerations for the radiologist are: (1) 
physiologic herniation of a small portion of stomach 
(figs. 1 and 2) normally occurs during peristalsis; (2) the 
position of an esophageal ring during peristalsis (fig. 5) 


e does not correspond to its rest position; (3) esophageal 


` peristaltic shortening often distinguishes an intramural 
lesion from an extrinsic compression defect (oral move- 
ment of a lesion during peristalsis establishes its esopha- 
geal origin, whereas an extrinsic lesion remains at its 
Original level); (4) longitudinal peristaltic motion often 
establi$hes whether an esophageal diverticulum is caused 
by pulsion (fig. 6) or traction; and (5) the radiologic 
gbservation of normal sphincter opening (fig. 7) implies 


re 


Fig. 6.— Pulsion diverticulum of 
midesophagus. A, At onset of swal- 
lowing, barium demonstrates smooth 
2 x 3 cm diverticulum (arrow) lo- 
cated near carina. 8, During peris- 
taltic sequence, diverticulum makes 
substantial oral excursion without 
evidence of distortion caused by 
traction. 


normal antecedent relaxation, whereas the manometric 
recording of LES relaxation by conventional methods is 
largely artifactual and gives no information about sphincter 
opening. 

In regard to point 2, inaccurate conclusions about ring 
location can be made by failure to recognize its peristaltic 
movement. For example, earlier inyestigators determined 
the level of the lower esophageal sphincter (LES) by 
manometry during resting conditions and then had. the 
subject swallow barium to identify the ring. Failure to 
recognize the oral peristaltic motion of the ring led to the 
mistaken conclusion that the ring was located above the 
LES [11, 12]. Other investigators, aware of peristaltic 
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esophageal shortening, established that the passive lower 
esophageal ring closely approximates the esophagogastric 
junction [13, 14]. 

Regarding point 4, it is my observation that most 
diverticula in the midesophagus are caused by pulsion 
rather than by traction. 


Lower Esophageal Sphincter 


Interesting developments relating to intrinsic LES 
function concern the genesis of LES tone, the neural 
mediation of LES relaxation, and the role of LES tone in 
sphincter competency. 


Genesis of LES Tone 


Three mechanisms have been suggested to explain the 
genesis of resting LES tone: cholinergic neural excitation, 
endogenous gastrin, and a myogenic effect. For many 
years, excitatory cholinergic vagal nerves were believed 
to maintain resting LES pressure [15, 16]. If such nerves 
set LES tone, however, two events might be logically 
anticipated. Vagotomy and atropine, respectively, should 
abolish or significantly reduce resting LES pressure. Be- 
cause these manipulations cause only modest reduction 
of LES pressure in maa and cause no change in the opos- 
sum, the conclusion seems justified that cholinergic nerves 
probably do not play a major role in maintaining resting 
LES tone [6]. 

In 1969 and 1970, two independent groups of in- 
vestigators, one in England [17] and the other in the 
United States [18], reported that parenteral administra- 
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Fig. 7.—X-ray appearance of 
normal lower esophageal sphincter 
(LES) opening. A, Closed sphincter. 
With subject upright, swallowed 
barium reaches closed LES (arrow) 
nearly coincident with its physiologic 
relaxation. Relaxed sphincter often 
does not open until 1-3 sec later 
when it is effaced and forced open by 
barium bolus. B8, Open sphincter. 
During LES opening (arrow), relaxed 
sphincter is well distended by barium 
bolus. This normal appearance ex- 
cludes absent or incomplete LES 
relaxation which causes tapering of 
bolus head into pointed configuration 
and limits LES distensibility so that 
its maximal luminal diameter is only 
a few millimeters 


tion of pentagastrin causes dramatic increases in resting 
LES pressure. These exciting observations led to a flurry 
of investigative activity paramount to a virtual renaissance 
in LES physiology. Dose-response curves were quickly 
obtained for gastrin and many other enteric hormones 
[19-21]. Based largely on circumstantial evidence, the 
attractive conclusion was soon reached and widely ac- 
cepted that gastrin was the major determinant of resting 
LES tone [22, 23]. Correlaries were also suggested that 
low LES tone and gastroesophageal reflux were caused 
by either a deficiency of circulating gastrin or an insensi- 
tivity of the LES to gastrin [24, 25]. In 1972, however, a 
number of problems began to surface which seriously 
challenged the gastrin hypothesis. When measured di- 
rectly, serum gastrin concentrations did not correlate with 
LES pressure [26], serum gastrin in esophagitis patients 
did not differ from that of controls [27, 28], and the LBS 
responses to gastrin only occurred at pharmacologic, not 
physiologic gastrin doses [29, 30]. Disappointingly, endo- 
genous gastrin appears to have a negligible role in the 
physiologic regulation of LES tone in man. š 

Recent evidence suggests that resting LES tone _is pri- 


marily a property of the sphincter muscle itself 131]. The ° 


sphincter muscle maintains a normal strength of closure 
and resists stretch. Length-tension curves indicate that 
the sphincter is maximally efficient when in the closed 
position [32]. In this circumstance, an effective strength 
of closure is maintained with minimal muscle ténsion. 
Consequently, neither neural nor hormonal excitation are 


necessary to maintain normal resting LES tone. AltheugQ 


if 


“` 
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Fig. 8.— Neural pathway mediating relaxation of lower esophageal 
sphincter (LES) in opossum. M and N = muscarinic and nicotinic recep- 
tors; ACh = acetylcholine; X = noncholinergic nonadrenergic transmitter. 


autonomic nerves may modulate resting sphincter tone, 
the major function of the nerves appears to be mediation 
of sphincter relaxation. 


LES Relaxation 


Traditional notions suggested that autonomic control 
of gastrointestinal smooth muscle was determined by 
opposing activity of cholinergic parasympathetic and 
adrenergic sympathetic nerves. Current evidence, how- 
ever, based on studies in the opossum [7], suggests that 
relaxation of gastrointestinal smooth-muscle sphincters is 
mediated by noncholinergic, nonadrenergic inhibit- 
ing nerves (fig. 8). For the LES, vagal preganglionic 
efferent fibers synapse in ganglia featuring both nicotinic 
and muscarinic receptors. These ganglia are probably 


` located in thé esophageal myenteric plexus. Acetylcholine 


elaborated by the preganglionic nerve stimulates the post- 
ganglionic nerve to release an unidentified noncholinergic, 
nonadrenergic transmitter which acts on the LES circular 
muscle. The inhibiting transmitter is believed to depolarize 
the muscle cell membrane, thereby decreasing resting 
LES tone. Identification and synthesis of this unknown 
seurotransmitter will be a significant breakthrough. 
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LES Competency 


The mechanism of LES competency in preventing gas- 
troesophageal reflux has been attributed to two factors: 
mechanical factors and intrinsic LES tone [33]. In the 
1950s, many workers, particularly surgeons, attributed 
the antireflux mechanism primarily to mechanical factors, 
such as a valve mechanism. With the event of better 
manometric techniques, however, the existance of a 
physiologic lower esophageal sphincter was convincingly 
documented [34]. Popularity of intrinsic LES tone as the 
main factor in the etiology of reflux esophagitis peaked 
in the late 1960s and early 1970s [35-37]. During this 
period, many investigators believed that low LES pressure 
was the major determinant of LES incompetence, and that 
low LES pressures separated heartburn sufferers from 
normal subjects [38]. During the past 5 years, however, 
several large studies have shown that considerable LES 
pressure overlap exists between esophagitis patients and 
asymptomatic individuals [39, 40]. In our experience, only 
a small percentage of esophagitis patients, those with 
LES pressures of 5mm Hg or less, can be clearly separated 
from asymptomatic individuals on the basis of LES pres- 
sure measurement [41]. These data suggest that LES 
tone is not the sole factor in the genesis of gastroesopha- 
geal reflux; rather, mechanical factors appear to be in- 
volved as well. 


Reflux Esophagitis 
Pathogenesis 


A consensus is gradually emerging that the patho- 
genesis of reflux esophagitis represents a multifactorial 
process. Reflux esophagitis is determined not only by 
incompetence of the antireflux mechanism but also by 
potency of refluxed material [42], its dwell time in the 
esophagus [43], and resistance of the esophageal mucosa 
[33]. Potency of refluxed material is governed by the 
concentration of hydrochloric acid and pepsin [42], and 
occasionally by the presence of bile acids [44]. Duration 
of esophageal exposure is determined by efficacy of 
esophageal emptying as well as by the frequency of 
gastroesophageal reflux. Tissue resistance has not been 
well studied but is probably compromised by aging, 
diminished blood flow, and debilitation [33]. 


Radiographic Features of Reflux Esophagitis 


In cats with acute peptic esophagitis, the radiologic 
examination commonly demonstrates normal findings [45]. 
Animals with mild, superficial esophagitis limited, to the 
mucosa invariably showed normal radiographic morphol- 
ogy and function. Even optimal films of resected esopha- 
geal specimens failed to show the superficial ulcerations 
which were present histologically. In contrast, sévere 
esophagitis involving the deeper layers, of the esophageal 
wall generally caused luminal narrowing, contour irregu- 
larity, and wall thickening [45]. In the involved segment, 
peristalsis was often slowed or absent but in some in- 
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Fig. 9.— Small axial hiatal hernia. 
Diaphragmatic hiatus causes mild 
constriction (curved arrow) of por- 
tion of stomach within hiatus. Thin 
mucosal ring (closed arrow) is seen 
at esophagogastric junction, whereas 
thick muscle ring (open arrow) 
demarcates upper margin of lower 
esophageal sphincter segment from 
tubular esophageal body. Muscle 
ring contracts (A) but relaxes a few 
seconds later (8). Mucosal fold at 
esophagogastric junction shows no 
change. Herniated portion of stom- 
ach does not contract as part of 
esophageal peristaltic sequence. 


stances was normal. Spastic nonperistaltic contractions 
rarely occurred, even in response to acid barium [46]. 

In man, the radiographic findings of esophagitis are 
remarkably similar to those observed experimentally in 
the cat. Mild esophagitis rarely causes detectable morpho- 
logic changes on radiologic examination [33]. Severe 
esophagitis involving the deeper layers of the esophageal 
wall can cause morphologic changes sufficiently severe 
to be identified on x-ray. Abnormal findings, when present, 
include segmental luminal narrowing, wall thickening, 
thickened folds, luminal contour irregularity, and discrete 
ulceration. Esophageal segments lacking normal distensi- 
bility during attempts at maximal distention must be re- 
garded as abnormal. Because inflammatory infiltrate may 
be reversible, segmental narrowing should not be cate- 
gorized as stricture unless the narrowing persists un- 
changed for months or longer. In our laboratory, abnormal- 
ities of esophageal peristalsis are present in about 
one-fourth to one-third of patients [41]. These abnormal- 
ities may be either primary or secondary but, once present, 
contribute to delayed esophageal emptying. Gastroesopha- 
geal reflux of barium is demonstrated in only about 40% 
of patients with proved esophagitis. Even using heroic 
challenges such as abdominal compression and head 
standing, we have been unable to induce barium reflux 
in the remainder. In my opinion, there is little evidence 
to support the often heard contention that reflux can be 
induced in just about afyone. Reflux of barium can seldom 
be induced in asymptomatic control subjects. Finally, an 
axial hiatal hernia is often present in esophagitis patients. 


Hiatal Hernia 


Several points about axial hiatal hernia which merit 





emphasis concern its radiologic diagnosis, physiologic 
occurrence, pathogenesis, and significance. 


Radiologic Diagnosis 


Radiography is an excellent method for diagnosing 
hiatal hernia. The examination reveals not only a hiatal 
hernia, per se, but also demonstrates the capacity for 
herniation during changes in patient position and stress 
maneuvers. Today, most radiologists are knowledgeable 
about the morphologic and functional characteristics of 
axial hiatal hernia. These identifications, however, were not 
always so easy. Twenty years ago the radiographic anatomy 
and function of the distal esophagus and esophagogastric 
junction were poorly understood, resulting in confusing 
terminology and frequent misdiagnosis. Fortunately, sub- 
sequent workers [9, 13, 47, 48] have made substantial 
contributions to our current understanding. The thin ring 
often seen at the esophagogastric junction is a passive 
structure caused by a transverse mucosal fold, whereas 
the thicker ring sometimes present at the proximal margin 
of the sphincter segment is caused by active muscle con- 
traction [49]. The mucosal and muscle rings, of course, 
are recognized not only by their morphology buf also by 
their function (fig. 9). The muscle ring changes, whereas 
the passive mucosal fold persists unchanged as long as ° 
the segment remains distended. When present, a normal 
peristaltic stripping wave passes through the area of the 
muscle ring but stops at the esophagogastric junction. 
Recognizing landmarks by their functional as well as 
morphologic characteristics is especially import&nt in 
children, because the ring landmarks are seldom well seen 
in pediatric patients [50]. 
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Physiologic Herniation 


As shown in the marker motion studies (figs. 1 and 2), 
physiologic herniation of a small portion of stomach may 
occur normally in association with swallowing or esopha- 
geal distention. When a patient with normal peristalsis 
swallows barium, the esophagogastric junction moves 
upward, often reaching a level slightly above the dia- 
phragmatic hiatus. Consequently, minimal herniation of 
the stomach may transiently develop during periods of 
physiologic esophageal shortening. In my opinion, an 
abnormality does not exist unless the herniated loculus 
of stomach exceeds 1 cm or persists after longitudinal 
shortening is complete. 


Pathogenesis 


A recent study in our laboratory suggests that peristaltic 
longitudinal esophageal shortening may contribute to the 
development of a pathologic sliding hiatal hernia [51]. 
Transducers connected to the distal esophagus of the cat, 
opossum, and monkey, respectively, quantitated longi- 
tudinal contraction and demonstrated that a forceful 
longitudinal tug is generated during esophageal peristalsis. 
Longitudinal peristaltic contraction forces of 200 g occur 
in the monkey and are undoubtedly higher in man. We 
envision that over a long period of time, the peristaltic 
contractions which occur many times each day in man 
Cause wear and tear changes in the phrenoesophageal 
membrane. This mechanism acting in concert with other 
predisposing factors may contribute to stretching or frank 
rupture of the phrenoesophageal membrane, thereby 
creating the conditions necessary for axial hiatal herniation. 


Significance 


What is the significance of an axial hiatal hernia? Not 
many years ago, a sliding hiatal hernia was considered by 
many to be the sine qua non for reflux esophagitis. Con- 
sequently, surgical therapy was directed at eliminating 
the hiatal hernia [33]. In contrast, a 1971 report [52] 
suggested that no relationship exists between hiatal hernia 
and the symptom heartburn. This well known study quite 
properly directed attention away from hiatal hernia, per 
se, but its findings have not been widely confirmed by 
others. Although the current focus is on gastroesophageal 
réflux and esophagitis severity, rather than hiatal hernia, 
the precise relationship between hiatal hernia and gastro- 
esophageal reflux is not yet established. | believe the 
following statement best summarizes the evidence cur- 
rently available. Although many patients with hiatal hernia 
do not exhibit reflux esophagitis, most patients with 


"reflux esophagitis have an axial hiatal hernia. Whether this 


association is coincidental or cause and effect, at least in 
some patients, remains to be determined. Notwithstanding, 
modern surgical operations for hiatal hernia [53-55] are 
valve-forming procedures which are generally effective 
for intractable reflux esophagitis regardless of whether 
a hiatal hernia is present. 
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Fig. 10. — Regional values of peristaltic pressure amplitude in esopha- 
geal body of five normal young adults. Solid line represents mean values; 
dashed lines indicate + 2 SD. Trough of low peristaltic pressure exists 
at aortic arch level. 


Esophageal Manometry 
Recording Accuracy 


To obtain accurate measurement of intraluminal esopha- 
geal pressure, the following conditions must be met: high 
fidelity instrumentation, valid recording technique, optimal 
scoring method, and defined recording conditions [56, 
57]. Five years ago, a postgraduate engineering student 
in our laboratory began a study of manometric recording 
systems. A component analysis of the conventional 
infused-catheter system revealed that the standard Har- 
vard infusion pump was the weak link in the system [58]. 
Undue compliance caused by the pump syringe and gear 
train resulted in pump failure during dynamic pressure 
transients. The resultant reduction in flow rate permitted 
catheter sealing during esophageal peristalsis, thereby 
causing underassessment of pressure. Recognition of this 
prompted development of a hydraulic capillary infusion 
system which is minimally compliant and achieves high 
fidelity recording of esophageal pressure [59]. Using this 
system, accurate pressure values were obtained in normal 
volunteer subjects (fig. 10). It can be seen that a pressure 
trough exists at the level of the aortic arch during peristal- 
sis. This area of relatively weak peristaltic squeeze may 
account for the frequent fluoroscopic observation that 
some barium escapes behind the peristaltic stripping wave 
at the aortic arch level in normal subjects (fig. 114A). 

Accurate determination of peristaltic pressure values in 
large numbers of normal subjects will enable identificatiðn 
of individuals with hypotensive or hypertensive peristalsis. 
For instance, some patients with scleroderma appear to 
have abnormally weak peristaltic contractions at a time 
when peristalsis is still grossly intact on radiologic or 
conventional manometric examination. Sometimes these 
individuals can be identified at fluoroscopy by tilting the 
patient into steep head-down position, thereby requiring 
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Fig. 11.— Normal x-ray appearance of primary peristalsis in two young adult subjects without esophageal symptoms. Cine recordings of single 
barium swallows obtained with subjects recumbent. Aborally directed peristaltic circular contraction wave (arrow) tends to impart inverted V 
configuration to tail of barium bolus which becomes rounded or flat topped in distal esophagus. A, Subject 1. When circular peristaltic contraction 
does not quite obliterate esophageal lumen, some barium escapes proximally and bolus tail is not well defined. This phenomenon, seen in third 
cine frame, may occur normally at aortic arch level which corresponds to peristaltic low pressure trough shown in fig. 10. B, Subject 2. Peristaltic 
wave stripped all barium from esophagus. 


the esophagus to move a barium bolus against gravity. 
This simple stress test may unmask hypotensive peristalsis 
by demonstrating that the esophagus cannot strip a bolus 
from the distal esophagus against gravity. Other indi- 
viduals,. particularly those with a pulsion esophageal di- 
vérticulum, may manifest hypertensive peristaltic contrac- 
tions [60]. This finding suggests that excessive squeeze 
during esophageal pesistalsis may contribute to the de- 
velopment of pulsion diverticulum in some individuals. In 
these patients, the esophageal wall may occasionally be 
thickened from muscle hypertrophy. 

High fidelity esophageal manometry may also be per- 
formed using intraluminal subminiature strain gage trans- 
ducers [58]. Intraluminal strain gauges not only record 


esophageal pressure accurately but also are able to track 
the rapid pressure transients which occur in the pharynx 
[61]. Using this system, hitherto unrecorded normal peri- 
staltic pressure waves 200-500 mm Hg in amplitude have 
been recorded in the hypopharynx. These high pressure 
peristaltic contractions may contribute to the development 


of a Zenker’s diverticulum in the triangular area Gf relative ` 


anatomic weakness located posteriorly in the distal 
hypopharynx. 

In many instances, the pressure values obtained are 
determined in large part by the recording technique used 
and scoring method [56, 57]. For example, tracings of 
resting LES pressure obtained by conventional station 


pull-through technique feature oscillations (fig. 1 on) ia n 
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A ...Station Pull-through 
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B...Rapid Pull-through 
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Expiration t t t 4 4 4 4 4 444 4 t tE A 4A 


Distance (cm) 45 44 43 42 4| 
from nose 


Breath holding 
40 45 44 43 42 41 40 


Fig. 12.— Recording of resting lower esophageal sphincter pressure obtained by incremental withdrawal (station pull-through) (A) and 
continuous rapid pull-through during breath holding (8). Multiple methods (a—c), all somewhat inaccurate, are used to score LES pressure 
on station pull-through tracing; only one LES pressure measurement (d) applies for rapid pull-through method. 


are largely artifactual due to respiratory motion of the 
sphincter relative to an indwelling pressure sensor [4, 10]. 
A number of different methods have been used to score 
peak pressure, and all result in different values. If a 
continuous withdrawal, rapid pull-through technique is 
performed during breath holding, however, the problem 
of respiratory sphincter motion is eliminated (fig. 128). 
A smooth bell-shaped tracing is obtained which is readily 
scored and gives reproducible results [62]. As indicated 
earlier, attempts to record sphincter relaxation by con- 
ventional manometric technique give spurious results be- 
cause the esophageal sphincters normally make oral 
excursions during peristalsis. 

The precise study conditions during manometry will 
affect the pressure values obtained. For example, peri- 
staltic amplitudes are partially determined by manometric 
assembly diameter [63, 64] and swallowing modality [65, 
66]. Consequently, these conditions should always be 
specified and preferably standardized [57]. Of importance 
to the radiologist is the fact that the incidence of a normal 
peristaltic sequence is significantly lower following a dry 
swallow (80%) compared to a wet swallow (95%). Further, 
peristalsis associated with a wet swallow is associated 
with greater peristaltic wave amplitude and slower wave 
speed than peristalsis elicited by a dry swallow [65]. 
These facts may account for the discrepancies reported 
in the past on the inaccuracy of fluoroscopic examination 
compared to manometry for assessing esophageal motor 


-function. Traditionally, dry swallows have been used for 


manometry, whereas wet swallows of barium, of course, 
are employed for the radiographic examination. To nor- 
malize the two examinations, we currently use wet 
swallows of water (8 ml bolus) routinely for manometry. 
Once the two examinations are normalized, the question 
arises, how do they compare with one another for evalu- 
ating metOr function in the esophageal body? 


Comparison of X-ray and Manometry 


Swallowing elicits a complex sequence of neuromotor 
events featuring a rapid wave of relaxation followed by a 
slower wave of contraction [15]. The relaxation wave 
Causes receptive relaxation of the esophageal sphincters 
in anticipation of a bolus. On manometry the contraction 
wave is seen as a positive pressure wave which traverses 
the entire length of the esophageal body (fig. 13). On 
x-ray examination, the peristaltic contraction wave imparts 
an inverted V configuration to the tail of the barium bolus 
(fig. 118). This stripping wave progresses the entire 
length of the esophagus [46]. For proper x-ray evaluation 
the patient should be recumbent and instructed to make 
single swallows because a second swallow can abort the 
initial peristaltic wave. A precise relationship exists be- 
tween the tail of the barium bolus as observed radio- 
graphically and the manometric tracing of the peristaltic 
pressure wave. Studies which track the barium bolus 
tail by cine during simultaneous manometric recording 
of intraluminal esophageal pressure demonstrate that 
passage of the bolus tail past a pressure sensor corre- 
sponds precisely to the upstroke of the peristaltic pressure 
complex recorded by the sensor [3, 67]. 

Based on this information, we performed a study several 
years ago comparing fluoroscopy and manometry for the 
qualitative assessment of peristaltic motor function of the 
esophageal body [67]. The results revealed a 95% correla- 
tion between the two methods for the qualitative assesé$- 
ment of esophageal peristalsis. That is, when peristalsis 
appeared normal on fluoroscopy, it eas almost invariably 
normal On manometry; and abnormal peristalsis seen 
fluoroscopically was nearly always abnormal on mäno- 
metry. In clinical practice, manometry Js necessary only 
when quantitative measurements of peristaltic pressure 
amplitude and strength of sphincter closure are desired 
[57]. Consequently, the radiologist will undoubtedly con- 
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Fig. 13.— Manometric representa- 
tion of normal esophageal pressures 
at rest and after barium swallow from 
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tinue to play an important role in the assessment of with small tantalum wires. An experimental technic. 
esophageal motor function in patients with suspected dis- Radiology 93:176-177, 1969 
orders of esophageal motility. 2. Dodds WJ, Stewart ET, McCarthy LJ, Zboralske FF: Esopha- 


geal labeling with small tantalum wires: effects on motility 
and histology. /nvest Radiol 6:191—-198, 1971 
The Future 3. Dodds WJ, Stewart ET, Hodges D, Zboralske FF: Movement 
of the feline esophagus associated with respiration and 
peristalsis: an evaluation using tantalum markers. J Clin 
Invest 52:1-13, 1973 


Important new information has emerged in recent years 
about esophageal motor physiology. Cannon's example of 


excellence has served as a significant stimulus to many 4. Dodds WJ, Stewart ET, Hogan WJ, Stef JJ, Arndorfer 
investigators interested in gastrointestinal motor function. RC: Effect of esophageal movement on intraluminal esopha- 
This challenge will continue and the future will undoubtedly geal pressure recording. Gastroenterology 67:592-600, 
witness more exciting new advances. For example, | 1974 

envision that the pathophysiology of reflux esophagitis 5. Dodds WJ, Stewart ET, Hogan WJ, Wilson DS, Stef JJ: 
will be further clarified, the mechanisms of esophageal Opening mechanism of the feline lower esophageal sphincter 
muscle contraction established, the neural control of peri- (LES) Gastroenterology 64:718, 1973 j 

stalsis "delineated, and the unknown neural transmitter 6. Rattan S, Goyal RK: Neural control of the lower esaphageal ® 


sphincter. Influence of the vagus nerves. J Clin’ Invest 54:° 
899-906, 1974 

7. Goyal RK, Rattan S: Nature of the vagal inhibitory inner- 
vation to the lower esophageal sphincter. J C/in Invest 55: 
1119-1126, 1975 


governing LES relaxatipn identified and synthesized. | have 
every confidence that a future Cannon lecturer will have 
much to say about some or all of these items. 
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Diffuse Finely Nodular Lesions of the Esophagus 


YUJI ITAL? TAKASHI KOGURE,! YAMAJI OKUYAMA,2 AND HIROSHI AKIYAMA? 


Double contrast study of the esophagus revealed a 
variety of diffuse finely nodular lesions, some of which 
have not been adequately reported. Acanthosis nigricans, 
superficial spreading esophageal cancer, leukoplakia, 
moniliasis, and esophagitis were found to produce this ap- 
pearance. Typical cases of the first three diseases are 
demonstrated and the differential diagnosis discussed. 


Double contrast study has mainly been used for colonic 
diseases [1]. In Japan, this method has been applied to 
the stomach, especially by Shirakabe and Ichikawa [2]. 
Modern double contrast study has made it possible to 
reveal extremely fine normal structure such as gastric 
fine relief and colonic innominate grooves. Applications 
of this method to the stomach and colon has resulted in 
detection of tiny carcinomas, ulcerations, and polyps. 

We have applied this method to the esophagus for many 
years and have found it superior to conventional study. 
This paper describes a group of diffuse finely nodular 
lesions of the esophagus and discusses the differential 
diagnosis. 


Materials and Methods 


An intramuscular injection of 40 mg of Buscopan (hyoscine- 
N-butyl bromide) was given 5 min before examination. The con- 
trast medium contained 100 g of barium per 100 mI of final 
suspension. It was prepared by mixing 1 part of barium powder 
to 3.5 parts of water or by using 100 g of barium and 78 g of 
water. Esophagograms were taken mainly in right and left 
anterior oblique upright positions. The double contrast photo- 
graphs were taken at the moment of proper distension of the 
esophagus. If sufficient distension was not obtained, air insuf- 
flation through a single tube was performed immediately after 
the barium bolus had passed. 


Results 


Among 10,000 esophageal studies performed using 
double contrast methods, 133 cases were found with 
diffuse granular lesions. Endoscopic findings and patho- 
logic reports for these cases were correlated. The cases 
included three with acanthosis nigricans, three with super- 
ficial spreading esophageal cancer, 120 with so-called 
leukoplakia, two with moniliasis, and five with esophagitis 
of various types. Typical cases of acanthosis nigricans, 
superficial spreading cancer, and leukoplakia of the 
esophagus are described. 


Case Reports 
Gase 1 


A 72-year-old man was radiologically examined because of 
general malaise and anerexia. He underwent total gastrectomy 
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for gastric cancer 1 year previously. Barium study showed 
numerous finely nodular lesions throughout the esophagus with- 
out evidence of recurrent cancer (fig. 1A). The size of individual 
nodules was variable and their margins were clear. The esopha- 
geal contour line was smooth except for sporadic small defects. 
Papillomatous changes in oral mucosa were also noted. In due 
course, skin of the face, hands, and feet became dry and 
blackened. He died 1 year later. 

Autopsy confirmed the diagnosis of acanthosis nigricans with 
esophageal involvement. The esophageal mucosa was diffusely 
covered with verrucous proliferations (fig. 18) slightly yellowish 
in color and fused in places into larger protrusions. Micro- 
scopically, the mucosa showed verrucous or papillomatous 
arrangement and lacked prominent parakeratosis, acanthosis, 
or pigmentation (fig. 1C). Cell differentiation of esophageal 
epithelium was properly preserved in all layers, and no cell 
atypism was observed. The histology of the lamina propria and 
submucous layer showed no abnormality apart from slight infil- 
tration of lymphocytes and engorgement of capillaries. The 
mucous membrane of the hypopharynx, tongue, and oral cavity 
showed similar changes. 


Case 2 


A 54-year-old man was referred with complaints of dysphagia. 
He had undergone partial esophogogastrectomy for superficial 
cancer of the abdominal esophagus 3 years previously. Double 
contrast barium study revealed multiple small mucosal elevations 
which were densely distributed throughout the esophagus distal 
to the aortic arch (fig. 2A). Impaired distensibility of the walls 
was also noticed below the level of the carina. Endoscopic ex- 
amination confirmed the presence of diffuse small nodules of the 
lower two-thirds of the esophagus. Subtotal esophagectomy with 
colonic interposition was performed. 

Pathologic study showed squamous cell carcinoma of the 
superficial spreading type (fig. 28). Microscopically, carcinoma 
cells occupied the whole surface of the mucosa (fig. 2C); invasion 
did not extend into the muscular layer. 


Case 3 


A 42-year-old woman with a history of partial gastrectomy 
was seen for an annual physical examination. Esophageal x-ray 
films showed diffusely scattered small oval nodules along the 
entire esophagus (fig. -3). Endoscopic appearance was com- 
patible with that of leukoplakia. Biopsy specimens taken from 
the white nodules showed normal squamous epithelium. 


Discussion 


Radiologic and pathologic characteristics manifested by 
finely granular lesions are described below. 


Acanthosis Nigricans > 


Acanthosis nigricans is a cutaneous disorder Charac- - 
terized by papillomatosis, pigmentation, and hyper- 
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Fig. 1.— Case 1. Acanthosis nigricans. A, Barium study showing innumerable elevations in hypotonic esophagus. Esophageal margins do not show ser- 


rations. B, Gross specimen of esophagus showing verrucous proliferations throughout mucosa similar to skin changes in acanthosis nigricans. C, Low 
power microscopy showing papillomatous changes of squamous mucosa. 
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keratosis. Esophageal involvement is seen radiographically 


if present at all. The surface irregularities are caused by 
as finely nodular filling defects throughout the esophagus 


two types of mucosal elevations: fine epithelial granules 


oo [5]. Impairment of peristalsis is slight, and fused gross protrusions to 1 cm or more in size. 
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Fig. 2.— Case ici i i i 
na Je tele ee spect: esophageal cancer. A, Barium study showing dense granular lesions in midesophagus. Nasogastric tube used 
oe eee ea lesa knob. B, Surgical specimen showing well defined diffuse nodules as well as larger elevations. C, Low power 
g inoma infiltrating mucosal and submucosal layers with macroscopic nodular accentuation. Nodule consists only of cancer cells 
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Fig. 3.—Case 3. Leukoplakia of esophagus verified endoscopically. 
Shadows consistently demonstrated in subsequent examinations. 


Individual lesions show rather sharp borders. 

Among seven cases with acanthosis nigricans examined 
radiologically, three had finely nodular lesions. All were of 
the malignant type and had oral papillomatous changes as 
well. Yigtiòn et al. [6] reported two cases of acanthosis 
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nigricans with esophageal involvement. Endoscopic photo- 
graphs were paired with esophagograms that showed 
reticular shadows of the esophagus; however, the quality 
of the barium examination was disappointing. 


Superficial Spreading Esophageal Cancer 


It is usually difficult to detect depressed mucosal cancer 
of the esophagus even by high quality double contrast 
study. However, superficial spreading esophageal cancer 
is occasionally revealed as faint barium pooling accom- 
panied by tiny protrusions. Three of our nine cases with 
superficial esophageal cancer (invasion limited to the sub- 
mucosal layer [7 ]) showed granular lesions. Other findings 
such as thickened mucosal folds, slight limitation of dis- 
tensibility, fine serration of contour, and mottled barium 
coating may also be noted in this disease. 


Leukoplakia of Esophagus 


Endoscopy of the esophageal mucosa frequently shows 
tiny white patches, termed leukoplakia. Histologically these 
are small round foci of epithelial hyperplasia. While oc- 
Casionally they are seen radiologically as a series of small 
superficial protrusions, the margins of individual shadows 
are not sharp and there are fewer than in acanthosis 
nigricans or moniliasis. Peristalsis is not impaired. Prom- 
inent lesions are apt to be located in the middle third of 
the esophagus. Esophageal leukoplakia of varying extent 
is currently demonstrated in about 3% of our routine 
double contrast examinations. 


Moniliasis and Esophagitis 


These diseases are familiar to radiologists and will not 
be discussed. However, it should be reemphasized that 
double contrast examination often outlines these entities 
as diffuse granular lesions. 
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Control of Variceal Bleeding by Superior Mesenteric 


Artery Vasopressin Infusion 


STEPHEN L. KAUFMAN,! DONALD P. HARRINGTON,’ KLEMENS H. BARTH,' 
WILLIS C. MADDREY,2 AND ROBERT I. WHITE, JR.’ 


Liver function and clotting tests were evaluated in 39 
patients with variceal bleeding prior to superior mesenteric 
artery vasopressin infusion. In six patients with mild hepatic 
dysfunction (Child’s class A), permanent control of hemor- 
rhage was achieved in all six and all survived the hospital- 
ization. In 21 patients with moderate dysfunction (Child's class 
B), permanent control of hemorrhage was achieved in 13 
(62%) and temporary control for 24 hr or longer in the remain- 
ing eight (38%). Survival in class B was 67% (14 of 21). In 
only four of 12 patients with severe hepatic dysfunction 
(Child's class C) was control of hemorrhage achieved (33%). 
None of these patients survived. Therapeutic failure also was 
associated with clotting derangements and the initial bleeding 
rate. It is concluded that the effectiveness of vasopressin in 
variceal hemorrhage is a function of the underlying liver 
disease and derangements in clotting function. 


Introduction 


Selective superior mesenteric artery vasopressin infusion 
for the control of variceal bleeding was first described by 
Nusbaum et al. in 1967 [1]. Subsequently, numerous 
investigators have reported successful results with this 
technique. [2-8]. Superior mesenteric artery vasopressin 
was shown to be more effective than conventional medical 
therapy in stopping variceal bleeding in a controlled study 
[9]. 

However, none of these reports further characterized 
patients who had bleeding from varices, other than as 
having cirrhosis. We were interested in identifying factors 
which would predict which cirrhotic patients with bleeding 
from esophageal varices would be more likely to benefit 
from intraarterial vasopressin therapy, both in terms of 
stopping the acute bleeding episode and in prolonging 
survival. 

The degree of hepatic dysfunction in the individual 
patient has been shown as the key determinant of survival 
after both shunt surgery [10, 11] and surgery for non- 
variceal sources of bleeding in cirrhotic patients [12]. 
Therefore, hepatic function would seem to be a relevant 
factor in determining the success of intraarterial vasopres- 
sin therapy. In addition, since patients with liver disease 
tend to have multiple coagulation defects [13-16], clotting 
parameters would also seem to be important in assessing 
this form of therapy. 

eThis report represents our experience over the past 4 
years with intraarterial vasopressin infusion in patients 
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bleeding from esophageal varices. Success both in con- 
trolling bleeding and in prolonging survival were 
considered and were correlated with the degree of hepatic 
function impairment and with blood clotting parameters. 


Subjects and Methods 


The series included 39 patients with endoscopically proved 
bleeding esophageal or gastric varices. There were 25 men and 
14 women ranging in age from 22 to 87 years. Two patients had 
primary biliary cirrhosis, one had postnecrotic cirrhosis, and the 
rest had alcoholic liver disease. All had been bleeding for periods 
of 3-24 hr. A bleeding rate for each patient was calculated by 
dividing the number of units of blood required prior to 
vasopressin infusion by the number of hours the patient had 
been bleeding. 

After endoscopic diagnosis, the patients were taken to the 
catheterization laboratory. The superior mesenteric artery was 
catheterized by standard percutaneous techniques. A superior 
mesenteric arteriogram was performed primarily to demonstrate 
patency of the superior mesenteric and portal veins in antici- 
pation of possible shunt procedures. Vasopressin infusions into 
the superior mesenteric artery were then started at 0.2-0.4 
U/min. Infusions at the lowest initial rate which controlled bleed- 
ing were continued for 12 hr. Then the infusion rate was de- 
creased by 0.1 U/min every 12 hr, provided bleeding remained 
controlled. The catheter was left in place for an additional 24 hr 
after vasopressin infusion was stopped and was perfused with 
5% dextrose in water in case bleeding recurred during this inter- 
val. If bleeding recurred during this weaning period, the vaso- 
pressin infusion was increased to the rate required to stop the 
bleeding and the tapering process resumed. Bleeding was moni- 
tored by lavage through a nasogastric tube continuously left in 
place and by clinical observation of vital signs. All patients were 
admitted to the intensive care unit for the vasopressin infusion. 
Constant infusion was maintained by either the Harvard 901 or 
the Imed 922 infusion pump (Harvard Apparatus Co., Dover, 
Mass., and Imed Corp., San Diego, Cailif.). 

Permanent control of bleeding was felt to be achieved if vaso- 
pressin succeeded in stopping the bleeding and bleeding did not 
recur during the remainder of the hospitalization. Temporary 
control was defined as cessation of bleeding for 24 hr or longer 
during the initial period of vasopressin infusion, with rebleeding 
either during the weaning period or later during the hospital- 
ization. If hemorrhage only temporarily slowed or did not change 
during vasopressin infusion, no control was achieved. Patients 
were classified as survivors if they lived to be discharged. 

The bleeding parameters included prothrombin time,and plate- 
let count immediately preceding catheterization and vasopressin 
infusion. Patients were classified in terms of hepatic function - 
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TABLE 1 
Relationship of Bleeding Control to Hepatic Dysfunction 
aeaoowo0aonamayonayjyepnmamanaRaeEeoaoqoO0®=$qamoo oo 


Controlled 
Hepatic Permanent Temporary Uncontrolled 
Dysfunction No. % No. % No % 
e eee ee 
MUNG osise YS OO D ers O 
Moderate......... 13 62 8 38 O rp 
Severe........... 0 4 33 8 67 


Note. — The three levels of hepatic dysfunction correspond to Child’s 
class A-C [17]. 


g 

reserve using Child’s criteria, a clinical and laboratory classifica- 
tion based on serum bilirubin, serum albumin, the presence or 
absence of ascites and hepatic encephalopathy, and the patient's 
nutritional state [17]. Patients in class A are considered to have 
minimal hepatic dysfunction; class B, moderate dysfunction: 
and class C, advanced dysfunction. 


Results 


Intraarterial vasopressin infusion resulted in permanent 
control of hemorrhage in 19 patients (49%) and temporary 
control in 12 (31%). Therefore vasopressin was successful 
in at least temporarily arresting hemorrhage in 80% of 
patients. No control of bleeding was achieved in eight 
patients (20%). 

Control of bleeding according to degree of hepatic 
dysfunction is shown in table 1. Permanent or temporary 
control was achieved in all patients with mild or moderate 
dysfunction. Those patients in whom control was achieved 
had better clotting function than those who were uncon- 
trolled (table 2). The differences in all three factors (plate- 
let count, prothrombin time, and bleeding rate) between 
the controlled groups as a whole and the uncontrolled 
group were statistically significant (P < .05). 

Of the 39 patients, 20 (51%) survived the hospitalization. 
All six patients in Child’s class A (100%) survived. Of 21 
patients in class B, 14 survived (67%). None of the patients 
in class C survived including those in whom temporary 
control of bleeding was achieved. 

„Five of 19 patients:(26%) in the permanently controlled 
group received elective portal systemic shunts; all sur- 
vived. Eight of 12 (67%) in the temporarily controlled 
group were shunted; four survived. The one patient who 
was not controlled by vasopressin and who was shunted 
did not survive. 

Feve complications from the superior mesenteric artery 
vasopressin infusion were encountered. One patient devel- 
oped Staphlococcus sepsis during the infusion, which was 
definitely related to the presence of the indwelling arterial 
catheter. A second patient developed Klebsiella sepsis 
which was thought possibly related to the catheter. Both 
patients were treated successfully with antibiotics and 
survived the episode. There were no femoral thromboses, 


, Sigititicant hematomas, or cardiac or renal complications. 


TABLE 2 
Relationship of Bleeding Control to Clotting Function 
oT 


Platelet Prothrombin Bleeding : 

Count Time Rate 
(X1,000/mm3?) (% of Normal) (U/hr) 
eee 
Controlled: 


Bleeding Control 


Permanent.......... 128= 114 54252 08 ¢6.1 
Temporary.......... 100+15.7 35+26 06+0.1 
Uncontrolled.......... 62 £119 29+3.5 13 03 


Note. — Values are mean + SE. 


Discussion 


Our results confirm the efficacy of intraarterial infusion 
of vasopressin for the control of variceal hemorrhage. Of 
the patients in our series, 80% were controlled with vaso- 
pressin; in 49% of this group, bleeding did not recur. 

The data relating success both in terms of bleeding con- 
trol and survival with the degree of hepatic dysfunction 
are most significant. In patients with minimal hepatic dys- 
function (class A), hemorrhage was permanently con- 
trolled in all cases and all of these patients survived. At 
the opposite extreme, in those patients with severe hepatic 
dysfunction (class C), only 33% of patients had temporary 
control of hemorrhage and 67% were uncontrolled. Pa- 
tients in class C indeed constituted all the vasopressin 
failures and none in this group survived. Of patients with 
moderate hepatic dysfunction (class B), 62% were con- 
trolled permanently with vasopressin and the remainder 
were controlled temporarily. Survival in this group was 
67%. 

Thus the severity of the underlying liver disease and its 
accompanying derangements seem to be major criteria for 
success of this form of therapy, both in stopping the acute 
bleeding episode and in prolonging survival. Intraarterial 
vasopressin therapy is evidently futile in patients with 
class C liver disease and bleeding varices. However, class 
A patients have a good prognosis. This group of patients 
probably represents a large proportion of the 25% 
of variceal bleeders in the series of Conn et al. [9] who 
were controlled by conventional medical therapy and who 
might have survived with or without vasopressin therapy. 

The crucial patients with respect to vasopressin therapy 
seem to be those with moderate hepatic dysfunction (class 
B), who constituted 54% of our series. These patients may 
represent the difference of approximately 50% of patients 
in the series of Conn et al. [9, 18] uncontrolled by con- 
ventional therapy, who may be considered to be controlled 
by vasopressin. Since our survival®rate for this group is 
substantial (67%), they are the ones who may benefit most 
from vasopressin therapy. 

Those patients in whom bleeding was controlled had 
better clotting function, in terms of platelet count and 
prothrombin time, than those in whom no control was 
achieved. The uncontrolled patients were also bleeding 
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at a faster rate than those who were controlled. The poor 
clotting function seen in these patients is due partially to 
hepatic failure with resultant reduction in hepatic synthesis 
of clotting factors [19]. In addition, blood replacement 
using stored units is a factor in the reduction of platelets 
and clotting factors. Administration of vitamin K [16] and 
transfusion with fresh blood or fresh plasma has been 
advocated to improve these clotting factors [13, 14, 16, 
20], although in one study mortality rates in bleeding 
cirrhotic patients were unaffected by this form of therapy 
[21]. 

Recent experimental evidence in both dogs [22] and 
human cirrhotics [23] suggests similar effects of low dose 
intravenous and selective superior mesenteric artery in- 
fusions of vasopressin on portal venous pressure. If the 
implications of these studies are confirmed clinically in 
patients, the intravenous method would seem to be the 
method of choice in the treatment of bleeding varices with 
vasopressin in the future. 

The technique of transhepatic portal vein catheter- 
ization and obliteration of varices by injection of autologous 
clot or gelfoam into the coronary vein [24, 25] will have 
to be evaluated and compared to intraarterial vasopressin. 
Its effectiveness relative to that of vasopressin therapy 
will have to be determined. 
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i Congenital Cystic Dilatation of the Common Bile Duct: 
Relationship to Anomalous Pancreaticobiliary Ductal Union 


KUNIO KIMURA? MASAO OHTO, TAKANORI ONO, YUKIHIRO TSUCHIYA, HIROMITSU SAISHO, 
KOHICHI KAWAMURA, YUTAKA YOGI, EHI KARASAWA, AND KUNIO OKUDA 


Thirty patients from 15 to 69 years of age with congenital 
cystic dilatation of the common bile duct were studied. 
The diagnosis was made by intravenous cholangiography 
in 70% of the patients and by percutaneous transhepatic 
cholangiography and/or endoscopic retrograde cholangio- 
pancreatiography in the entire group. Cystic dilatation was 
also noted in the intrahepatic bile ducts in 12 patients. A 
union between the common bile and main pancreatic ducts 
occurred at a high position in 17 of 18 patients in whom 
both ducts were adequately opacified, forming an abnor- 
mally long common channel. One patient with choledo- 
chocele had a normal union. The anomalous unions were 
of two types: the pancreatic duct entering the common 
duct and the common duct entering the pancreatic duct. 
The mode of union was correlated with the degree of extra- 
hepatic bile duct dilatation, age at onset, and frequency 
and severity of symptoms. It is postulated that the con- 
genital anomaly in the union of the two duct systems is 
the cause of the disease and that congenital choledochocele 
has a different etiology. 


Introduction 


Congenital cystic dilatation of the common bile duct has 
been considered a rare entity encountered only in younger 
age groups. However, recent reports have indicated an 
increasing incidence in older subjects [1-3]. This clinical 
study is based on radiologic diagnosis of 30 unequivocal 
adult cases. The classification of Alonso-Lej et al. [4] was 
found to be inadequate, requiring two additional subtypes. 
The most important feature was an anomalous union of 
the common bile and pancreatic ducts in the majority of 
patients in whom the two duct systems were clearly 
opacified. This observation seems to corroborate the 
etiologic theory proposed by Babbitt et al. [5]. 


Materials and Methods 


Records and radiographs of 30 patients with congenital cystic 
dilatation of the common bile duct seen from July 1968 to Janu- 
ary 1976 were reviewed. Ages ranged from 15 to 69 years; 19 
were females and 11 males. Intravenous cholangiography was 
performed on 21 patients with minimal or no jaundice. Percu- 
taneous transhepatic cholangiography using a thin needle (the 
so-called Chiba needle) [6-8] and/or endoscopic retrograde 
cholangiopancreatography was performed on all patients. Radio- 
graphs obtained by these procedures were adequate for inter- 
pretation for all patients. The diagnosis of congenital cystic 
dilatation of the commo® bile duct was based on unequivocal 
radiographic findings in all cases and confirmed at surgery in 12. 
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Clinical and Radiographic Findings 


Of the classic triad of mass, jaundice, and pain, abdom- 
inal mass was noted in three patients (10%), jaundice in 15 
(50%), and abdominal pain in 25 (83.3%). Only one patient 
had all three (3.3%). 

The biliary tract was visualized in all 21 patients in whom 
intravenous cholangiography was performed. In most 
cases, opacification of the biliary tract was satisfactory, 
though it was not adequate in a few patients with a mark- 
edly dilated common bile duct. The biliary tract was opaci- 
fied in all 25 patients in whom percutaneous transhepatic 
cholangiography was performed, and pancreatic ducts 
were visualized in eight. The endoscopic procedure was 
performed in 16 patients, opacifying the biliary tracts in 
16 and the pancreatic ducts in 15. 


Classification 


Patients were divided into three groups according to 
radiologic features. 


Group A: segmental cystic dilatation. Of the 30 patients 
studied, 26 were in this group, characterized by segmental 
cystic dilatation involving the common bile duct (fig. 1A). 
In 17 of the 26, cystic dilatation was seen only in the com- 
mon bile duct. This condition was termed type A by Alonso- 
Lej et al. [4]. The remaining nine showed some dilatation in 
the intrahepatic bile ducts as well. We termed the latter 
condition type A’ Typical examples of types A and A’ are 
shown in figures 18 and 1C. In the type A group, the intra- 
hepatic bile ducts were normal in all but five cases. In 
these five, either a uniform dilatation or an irregular rigid- 
appearing outline of the intrahepatic bile ducts secondary 
to the extrahepatic lesion was observed. 

In the type A’ group, the intrahepatic dilatations were 
either saccular or fusiform. In all cases the intrahepatic 
dilatations were localized distal to the third-order branches. 
The branches peripheral to the cystic dilatation showed no 
significant changes. Multiple cystic dilatations were seen 
in the branches of the hepatic ducts bilaterally in seven 
patients, while in two others they occurred only in 
branches of the left lobe. 

Radiographic features of the extrahepatic bile ducts in 
group A are summarized in figure 2A. Of the 26 patients, 
the common bile duct was dilated along its entire length in 
14 (fig. 28), and in 12 it was partially dilated {fig 2C). 


Group B: common bile duct diverticula. Only three 
patients were in this group (fig. 3A). In the classification 
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of Alonso-Lej et al. [4], type B is characterized by a “sol- 
itary” diverticulum of the common bile duct with a normal 
biliary “tree. Since our three cases did not exactly fit this 
classification, we accordingly called them type B! This 
gategory is illustrated in figure 38. 


Fig. 1.—Group A. A, Diagram showing segmental cystic dilatation 
of common bile duct. Type A corresponds to classification of Alonso- 
Lej et al. [4]. Type A’ has cystic dilatations of intrahepatic bile ducts as 
well. B, Type A. Percutaneous cholangiogram showing localized dila- 
tion of the common bile duct with dilated common hepatic and cystic 
ducts. No dilatation of intrahepatic ducts is present. C, Type A’ Percu- 
taneous cholangiogram demonstrating large multiple cystic dilatations 
of intra- and extrahepatic bile ducts. 





Group C: congenital choledochocele. \n congenital 
choledochocele, first identified by Wheeler [9], the cystic 
dilatation is localized at the terminal portion of the common 
bile duct within the duodenal wall (fig. 4). Only one patient 
was in this category. 
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complete partial 
| Y 


Fig. 2.—Extent of dilatation in extrahepatic ducts in group A. A, 
Diagram showing entirely dilated and partially dilated forms. B, Per- 
cutaneous cholangiogram showing entirely dilated extrahepatic bile 
duct. C, Percutaneous cholangiogram demonstrating localized 
partial dilatation of common bile duct. 
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Type B Type B’ 


Fig. 3.—Group B. A, Diagram showing common bile duct diver- 
ticula. Type B corresponds to classification of Alonso-Lej et al. [4]. 


Type B’ includes diverticula of common bile duct with some cystic 
dilatations of intrahepatic bile ducts. B, Type B’ Percutaneous chol- 
angiogram demonstrating multiple diverticula of common bile duct 
with localized dilatations of major intrahepatic bile ducts. 


Anomalous Union of Common Bile and Pancreatic Ducts 


A union between the common bile and main pancreatic 
ducts was clearly demonstrated in 18 patients: five by 
percutaneous transhepatic cholangiography, 11 by endo- 
scopic retrograde cholangiopancreatography, and two by 
both procedures. Of the 18, 17 showed an anomalous 
union. A normal union was seen only in the patient with 
choledochocele (fig. 4C). The ductal union occurred at a 
high position in each of the 17 patients, forming an abnor- 
mally long common terminal duct of 1.5-4.5 cm (average, 
2.8 cm). The length of the common terminal duct below 
the union in 25 control patients without biliary or 
pancreatic lesions ranged from O.2 to 1.0 cm (average, 
0.46 cm). 

Two modes of anomalous union were noted (fig. 5A): 
the pancreatic duct entering the common bile duct (type 
1) and tHe reverse (type 2). In type 1, the main pancreatic 
duct joined the common duct immediately below the cystic 
dilatation, forming a long common terminal duct of 
2.5-4.5 cm (average, 3.2 cm). No significant narrowing 
below the cystic dilatation was seen. Nine of the 17 cases 
with #nomalous union were type 1 (fig. 58): three were 
type A, four type A’ and two type B: It is of interest that 
éystic dilatation of the extrahepatic ducts was mild for 


O 





these nine patients: seven were of the partially dilated 
forms of group A and two were type B’ 

In the type 2 union, the distal end of cystic dilatation 
joined the main pancreatic duct through a short narrow 
segment (fig. 5C). Length of the common terminal duct 
ranged from 1.5 to 2.8 cm (average, 2.1 cm). Eight of the 
17 cases had this type of union: two were type A and six 
type A‘ In contrast to type 1, dilatation of the extrahepatic 
ducts was pronounced in all eight patients, the entire 
length of the common duct being affected. This 
corresponds to the entirely dilated forms of group A. 

The relationship of the mode of ductal union to clinical 
features was investigated. Type 2 union was seen only in 
patients under 40 years of age, while type 1 was seen in 
six patients under 40 and three over 40. Palpable masses 
were noted in only two type 2 patients. However, jaundice 
was seen more frequently in type 2 (75%) than in type 1 
(44.4%). Thus in type 1, dilatation of extrahepatic ducts 
was mild, symptoms were mifd, and the anomaly 
developed in some older patients. On the other hand, type 
2 developed in comparatively younger patients, the 
dilatation was pronounced, and initial symptoms were 
often severe. 
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Fig. 4.—Group C. A, Diagram showing congenital choledochocele 
8, Percutaneous cholangiogram showing localized cystic dilatation of 
intraduodenal portion of common bile duct. C, Endoscopic cholangi 
ogram in same case as fig. 48 showing normal pancreatic duct and 
cystic portion of common bile duct. Pancreaticobiliary ductal 
relationship is normal. 
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Anomalous Union Normal Union 


Type | 


(PG UNION) 





Type II 


(C-P UNION ) 


Duct Relationships 


Choledochocele 


Fig. 5.—A, Diagram of pancreaticobiliary duct relationship in con- 
genital cystic dilatation of common bile duct. In type 1, pancreatic 
duct enters common bile duct. In type 2, common bile duct enters 
pancreatic duct. Note abnormally long common channel in both types. 
B, Type 1 union. Endoscopic cholangiogram demonstrating anomalous 
ductal relationship. Main pancreatic duct joins common bile duct just 
below site of small cystic dilatation, both ducts forming abnormally 
long common terminal channel. C, Type 2 union. Percutaneous 
cholangiogram showing anomalous pancreaticobiliary ductal relation- 
ship. Distal end of common bile duct, extending from cystic dilatation, 
joins main pancreatic duct through short narrow segment 
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Discussion 


While the classification of Alonso-Lej et al. [4] dividing 
congenital cystic dilatation of the common bile duct into 
three types has been popular, it applies only to cases with- 
out intrahepatic duct lesions. In their type A, the intra- 
hepatic biliary tree is said to be normal except for a 
dilatation secondary to an obstructive factor in the distal 
choledochus. Of the 30 cases in our series, 17 belonged to 
type A, while nine had cystic dilatations in the intrahepatic 
bile ducts below the third-order branches in addition to the 
choledochal lesion. Thus this group was named type A: 
Alonso-Lej’s type B includes a solitary diverticulum of the 
common duct with a normal to slightly dilated biliary tree. 
Such cases are rare [4, 10]. In the present series, three 
patients had both diverticula of the common bile duct and 
cystic dilatation of the intrahepatic bile ducts. We termed 
these type B’ Type C, or congenital choledochocele, is a 
cystic dilatation localized in the intraduodenal portion of 
the choledochus. Our study included only one case in 
this category. 

The most interesting finding was an anomalous union 
between the common bile and main pancreatic ducts at a 
very high position which was demonstrated in 17 of 18 
patients in whom the ducts were clearly opacified near the 
papilla of Vater. In these patients, an abnormally long 
common terminal channel was present, and two different 
modes of union were noted. Furthermore, the mode of 
union seemed to correlate with the degree of choledochal 
dilatation and clinical features: in patients with a type 1 
union, dilatation of the extrahepatic bile ducts was mild 
and initial symptoms usually were mild and developed at 
relatively older ages. In contrast, patients with a type 2 
union had marked dilatation of the bile ducts and severe 
initial symptoms which developed at relatively young ages. 

In 1973, Babbitt et al. [5] described seven cases with an 
anomalous ductal union similar to ours and hypothesized 
that this anomaly was the cause of choledochal cyst. Our 
findings agree with this theory. It may be that the embry- 


onic hepaticopancreatic duct persists into adulthood for 
lack of normal separation of the common bile and pan- 
creatic ducts during development. The anomalous union 
results in a loss of normal sphincteric mechanism at the 
pancreaticobiliary junction, permitting reflux of pancreatic 
juice into the biliary system. Regurgitated pancreatic juice 
would cause cholangitis and subsequently dilatation of the 
biliary tree. The lack of uniformity in the extent and loca- 
tion of dilatation may be explained on the basis of constitu- 
tional weakness in the wall structure of the biliary system. 
Congenital choledochocele may have a different etiology. 
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Computed Tomography of the Liver 


DAVID H. STEPHENS, PATRICK F. SHEEDY, II, ROBERT R. HATTERY, AND ROBERT L. MacCARTY 


The diagnostic value of computed tomography (CT) of 
the liver depends on proper conduct of the examination, 
knowledgeable interpretation of findings, and an appre- 
ciation of the capabilities and limitations of the method. 
This report documents 10 months of experience with ab- 
dominal CT in more than 600 liver examinations using a 
system fast enough to eliminate respiratory motion. This 
experience supplied data on the CT appearance of the 
normal liver and its variations and of various hepatic ab- 
normalities, on the conduct of the examination, including 
the appropriate use of contrast material, and on some of 
the problems that reduce the technical quality of the exam- 
ination. CT was highly accurate, but not infallible, in 
detecting and defining space-occupying lesions and in 
detecting fatty infiltration; it was less helpful in detecting 
diffuse hepatic disease. In bile duct obstruction, CT dis- 
played not only the dilated ducts but often the obstructing 
lesion. 


Since the liver is a large solid organ of soft-tissue compo- 
sition, it is uniquely suited to examination by computed 
tomography (CT). The ability of CT to reveal hepatic lesions 
in experimental as well as clinical settings has been well 
illustrated in recent investigations [1-8]. We report infor- 
mation acquired during our first 10 months of clinical 
experience with CT examinations of the liver. 


Materials and Methods 


During its first 10 months of operation, the body scanning unit 
was used in 1,120 patient examinations. Of the 798 abdominal- 
pelvic examinations performed during this period, 632 included 
at least a substantial part of the liver. Evaluation of the liver was 
the primary indication for 109 of the abdominal examinations 
and was an important consideration in most of the others. 

The body scanning instrument used is an EMI prototype 
model. Each scan requires 20 sec and produces a cross-sectional 
reconstruction that represents a slice 13 mm thick. The results 
are displayed on a 320 X 320 matrix. Most patients can suspend 
respiration for the required scan time. 

The conduct of the examination has undergone modification as 
we acquired experience. Examinations during the early months, 
though carefully planned in advance, usually were not reviewed 
before the patient’s dismissal because of a long processing time. 
We now attempt to process and view the initial series of scans 
so that more informed determinations can be made about the 
adequacy of the examination and the need for additional mea- 
sures such as administration of contrast material. Generally, 
the indication for intravenous contrast material has been sus- 
picion of a liver mass that is not found on the initial series of 
scans. In the early months, conventional doses of standard 
urSgraphic agents were most often used; however, for liver 
scans we prefer the higher dose of iodine provided by infusion 
agents such as 300 ml of 30% diatrizoate methylglucamine. 

Scans are usually made at 1.5 cm intervals when the liver is 
one of the primary organs of interest and at 2 cm intervals when 
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it is being surveyed as a more incidental part of the examination. 
A preliminary radiograph with an overlying radiopaque grid is 
obtained to help locate the region to be scanned and for 
comparison with CT findings. 


Observations and Results 
Normal Liver 


The liver is the dominant feature on cross-sectional CT 
reconstruction of the upper third of the abdomen (fig. 1). 
The contour of the liver, though generally smooth, has 
several indentations and bulges. The liver is penetrated 


anteriorly by the fissure containing the falciform ligamen, © 


and ligamentum teres and posteriorly by the fissure con- 
taining the gastrohepatic ligament and ligamentum 
venosum (figs. 18 and 1C). Classically considered the 
boundary between right and left lobes, these fissures do 
not correspond to the distribution of the branches of the 
portal triad (portal vein, hepatic artery, and bile duct) 
within the liver. According to newer designations based on 
vascular distribution, the division between the right and 
the left lobe corresponds to a line from the gallbladder 
fossa on the anterior visceral surface to the fossa for the 
vena cava posteriorly [9]. 

The size and shape of the left lobe are inconstant. The 
left lobe is usually small and flattened (fig. 1), but it may 
also be large and rounded (fig. 2A) or almost nonexistent 
(fig. 2B). 

The form of the right lobe is more constant, but it too 
has variations. On the visceral surface of the right lobe (by 
the classic lobar designation) are two subdivisions of vari- 
able prominence: posteriorly, the caudate lobe, which lies 
between the fossa for the inferior vena cava and the fissure 
for the ligamentum venosum; and anteriorly, the quadrate 
lobe, which lies between the gallbladder fossa and the 
fissure for the ligamentum teres. On cross-sectional scans, 
the caudate lobe is at a higher level than the quadrate lobe 
(fig. 1). Riedel’s lobe is a caudal extension of the lateral 
aspect of the right lobe extending below the right kidney, 
which may be seen in cross section. It occurs predominantly 
in women. 

Normally, the radiographic density of liver parenchyma 
is at least as great as, and usually greater than, the density 
of the other solid organs of the upper abdomen (i.e., spleen, 
kidneys, and pancreas). The range of attenuation values 
among normal livers is wide (20—40 EMI units), but in any 
one patient the range is much narrower, resulting in a 
generally homogeneous appearance of hepatic 
parenchyma. . 

Visualization of intrahepatic vessels in the normal liver 
depends on the density of the parenchyma. The density of 
the liver is generally greater than that of intravascular 
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Fig. 1.— CT scans of normal liver. A, Uppermost scan showing dome of right lobe surrounded by lung. Streaklike artifacts caused by motion of heart. 
seen to left of liver. B, Scan at next level showing caudate lobe between fissure for ligamentum venosum (arrowhead) and inferior vena cava (arrow), 
which is within substance of liver. C, Scan at next level showing extrahepatic vena cava, quadrate lobe between fissure for falciform ligament and liga- 
mentum teres (arrow), and gallbladder fossa, also seen at still lower level (D). D, Scan at lowest level showing gallbladder (b/ack arrow) as low density 
Structure on visceral surface of liver. Pancreas (white arrow), left kidney, and upper pole of right kidney also seen. Left renal collecting system opacified 


with previously administered contrast material, 











Fig. 2.—CT scans of two normal livers showing variation in size and shape of left hepatic lobe. 
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Fig. 3.—CT scans of normal liver with intrahepatic vessels Portal 
tracts and vena cava are low density structures contrasting with higher 
density of parenchyma. In cross section (A and B), portal tracts are small 
round lucencies, but ingleft lobe (B) and toward hilum (C). linear and 
branching pattern is evident. Left kidney (C) is hydronephrotic because of 
distal ureteral obstruction 





Fig. 4.—CT scans after administration of cholangiographic materia 
showing that opacified bile ducts (arrows) are only very small part of 
radiolucent portal tracts. Artifacts caused by motion of gas in stomac! 


blood, and thus the larger vessels will be seen as structures 
of lower density. The intrahepatic part of the inferior vena 
cava and larger portal branches are commonly identified 
Further peripherally, especially in the right lobe, branches 
of the portal triad appear in cross section as small rounded 
radiolucencies that resemble focal lesions. However, as 
they converge toward the hilum and within the left lobe, 
their linear and branching pattern can be appreciated 
(fig. 3). _ * 

It has been recognized previously that intrahepatic bile 
ducts, because of the low density of bile, are readily ap- 
parent when they are dilated [1, 2, 4-9]. However, scans 
of the liver made after opacification of bile (fig. 4) and after 
opacification of blood (fig. 5) with contrast materia®show 
that it is the vascular components, and perhaps associated 
adipose and connective tissue, of the portal tracts that 


c 
se 





Fig. 5.—CT scans showing that small radiolucencies within liver on initial scan (A) are vessels since the 


y become opaque after intravenous infusion of 


contrast material (8). Note also opacification of vena cava, aorta, and upper pole of left kidney. 





Fig. 6.—Pyogenic abscess in dome of right lobe. Lesion difficult to appreciate on initial scan (A) but becomes obvious after intravenous infusion of 
contrast material (8). Small opacity lateral to lesion is opaque drainage tube. Streak artifacts caused by cardiac motion 


contribute most to the radiolucent image of the normal 
portal triad. 

Effect of contrast material. |ntravenously administered 
iodinated contrast material increases the density of the 
liver. The opacification is related in general to the dose of 
iodine. It is also related to the timing of the scan relative 
to the administration of contrast material: scans made 
soon affer infusion or injection show the greatest opac- 
ification. Evidence from recent experiments indicates that 
both intra- and extravascular concentrations of iodine 
contribute to the contrast enhancement [10]. 

In clinically acceptable doses, urographic contrast ma- 
terial provides much greater hepatic opacification than 
does gholangiographic material. We only used cholangio- 


graphic material to opacify bile ducts in a few cases early 


in Our experience. 
o 


Artifacts and image degradation. Artifacts of a stellate 
or streaklike pattern emanate from materials of extremely 
high or low radiographic density, especially if there is 
motion during the scans (fig. 4) [11]. These may be super- 
imposed over the liver image, but their artifactual nature is 
easily recognized, and although they can obscure a lesion, 
they are not likely to be mistaken for one. 

Less obvious but more significant is the degradation of 
diagnostic quality that results from respiratory .motion 
[12]. Suspension of breathing during the scan is essential 
to produce a technically supefior CT examination, 
especially of the liver, because of its proximity to the 
diaphragm. 

One form of biologic motion that cagnot be Suspended 
but often causes artifacts in scans of the dome of the liver 
is Cardiac pulsation (figs. 1 and 6). Another problem some- 
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times encountered in scans of the uppermost part of the 
liver is apparent diminution of liver density caused by 
inclusion of overlying lung in the CT slice. An important 
principle in all CT interpretations is that the densities re- 
corded in a CT reconstruction represent the attenuation of 
x-rays by all of the tissues within the volume of the CT 
slice. Unless a structure occupies the entire thickness (Zz 
axis) of a slice, the displayed densities of that structure 
also will include contributions from underlying and 
overlying material within the slice (see fig. 10). 

Other forms of image degradation are caused by 
mechanical and technical problems in image production 
and reconstruction. The most common in our experience 
has been excessive noise, which is manifested as too much 
variation in image density from picture element to picture 
element. Because hepatic parenchyma is normally 
homogeneous, noise is especially noticeable in liver scans. 


Mass Lesions 


Space-occupying lesions within the liver are detectable 
by CT when their attenuation of the x-ray beam differs 
appreciably from the attenuation by the surrounding tis- 
sue. The great majority of all intrahepatic masses dis- 
covered, whether they are solid or cystic, neoplastic or 
inflammatory, are of diminished radiographic density. The 
exceptions we noted were lesions containing calcium or 
extravasated blood. Mass lesions that we have seen are 
listed in table 1. 

The effect of intravenously administered contrast 
material on hepatic masses varies and probably depends 
more than anything else on the vascularity of the lesions. 
Avascular and relatively avascular masses (cysts, 
abscesses, and some neoplasms) become opacified either 
not at all or much less than the surrounding parenchyma, 
and thus their detection is enhanced (fig. 6). Some neo- 
plasms that are apparent on scans made before admin- 
istration of contrast material become less obvious or 
disappear afterward (fig. 7). This effect is probably due 
to the vascularity of the lesion and the chance performance 
of the scan when opacification of the parenchyma and the 
lesion are about equal. The highly vascular part of a cav- 
ernous hemangioma became denser than the normal 
parenchyma on a scan made immediately after infusion of 
a large dose [7]. 

A simpler method of varying contrast of an image is by 
manipulating the window settings on the viewing device. 
Narrowing the window increases the contrast between 
different densities and decreases the latitude of tissue 
densities displayed. Lesions that might be overlooked at 
one wirtdow setting may be obvious at another (fig. 8). To 
take advantage of the information present on a CT recon- 
struction, each scan must be viewed at various window 
settings. 

Information provided by CT usually permits differentia- 
tion between cysti® and solid lesions. Cysts are sharply 
demarcated, have thin walls, and are of a density near that 
of water (fig. 9). Solid tumors usually are not as well 


TABLE 1 
Mass Lesions of Liver Detected by CT 


TT 
No 
Lesion Cases 
i i casing 
Malignant neoplasms: 
a. a ee ae ee ae 3 
Hepatoblastoma.............--- 1 
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Direct extension: 
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Hemangioendothelioma........ 
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Benign masses: 
Focal nodular hyperplasia......... 
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Cavernous hemangioma.......... 
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PyOdenic @0SC066:: . 2c s.ac22 494045 
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Regenerative nodules............ 
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defined, and their density is intermediate between the 
densities of water and normal liver. As previously dis- 
cussed, the apparent density of a lesion as recorded by 
CT may be misleading if normal tissue is also included in 
the same z axis of the CT slice (figs. 9B and 10). Also, a 
solid neoplasm can undergo cystic degeneration, a feature 
that we have noted among a few metastatic tumors 
(fig. 11). 

We found only two uncalcified lesions that had com- 
ponents with densities greater than the density of normal 
liver. One was a metastatic adenocarcinoma from the 
colon (fig. 12) and the other was a gunshot injury (fig. 13) 
In both lesions, the increased density probably was caused 
by extravasated blood, a speculation that is supported by 
a previous in vitro study [3] and by the fact that we also - 
saw increased density at the site of a recent needle biopsy 

The minimal size that a lesion can be and still be detected 
depends largely on the degree that its density varies from 
normal. Very tiny calcific deposits in the liver and collec- 
tions of gas in the ducts may be obvious, whereas tumors 
of the same size would not be seen. Cysts and tumors no 
greater than 1 cm have been displayed, but at that size i} 





Fig. 7.— Metastatic adenocarcinoma from pancreas. Multi 


ple mass lesions of diminished density more obvious on initial scan (A) than on scan at same 
level after administration of contrast medium (B). 
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Fig. 9.—Polycystic liver. A, Scan at lower level showing cysts sharply 
marginated and of uniformly low density. Where they are approximated, 
thin cyst walls can be seen. 8, Scan at higher level showing some cysts 
in right lobe with nonuniform density and poorly defined margins, 
probably because hepatic parenchyma also included in CT section (see 
fig. 10). 


may not be possible to differentiate them from portal tracts. 

Malignant neoplasms. With the exceptions previously 
mentioned, the radiographic density of most malignant 
tumors that we have detected has been between that of 
water and that of normal liver. The tumors are most ap- 
parent in livers that have a relatively high normal parenchy- 
mal density which provides a natural contrast. Some 
tumors have very subtle density differences and require 
manipulation of window settings for detection; others can 
be detected only after administration of contrast material 
(fig. 14). ‘ 

In three patients who subsequently were found to have 














Fig. 10.— Effect of overlying tissue in z axis on recorded attenuation 
Space between solid parallel lines represents thickness of CT scan (13 
mm). Black circles (A and 8) in liver represent spherical fluid-filled cysts 
of water density and gray circle (C), a solid tumor. Density (attenuation 
values) of lesions A and C accurately recorded on CT reconstruction 
because they occupy entire thickness of scan; density of lesion & inac 
curately recorded as identical to solid lesion because overlying hepatic 
parenchyma in scan contributes to attenuation 


metastatic tumors, the entire liver appeared normal. In 
one patient with a huge hepatoma, massive liver enlarge- 
ment only was noted, though minimal alteration in density 
was seen in retrospect [5]. Contrast material was not used 
in any of these patients. In some livers that contained 
multiple metastatic lesions, one or more of the several 
tumors subsequently found had escaped detection on CT 
Lesions located in the dome of the liver near the 
diaphragmatic surface were especially difficult to detect. 

Despite the variety of neoplasms studied, there is little 
evidence to suggest that the histologic type, site, or origin 
of a tumor can be predicted on the basis of CT appearance. 
Perhaps further experience will show that some of the 
information provided by CT, such as response of a lesion 
to contrast material or its unusual density, will be charac- 
teristic of certain tumor types. The hepatomas in our 
series had minimal alterations of density, but other investi- 
gators [1, 2] have reported hepatomas of substantially 
diminished density. The two lymphomas could not be 
distinguished from other neoplasms. 

One benefit of abdominal CT is that the information 
provided is not limited to a single organ. Previously un- 
diagnosed primary malignant lesions in the pancreas (fig 
11) and kidney (fig. 15) have been found in examinations 
that were done primarily to investigate the liver. Likewise, 
clinically unsuspected hepatic metastases have been dis- 
covered in CT investigations of other suspected 
conditions. j 

The malignant lesions that involved the liver by direct 
extension were large tumors of multiple abdominal struc- 
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Fig. 8.— Single CT scan of patient with metastatic esophageal carcinoma showing effect of window width. A, Widest setting showing 


g 
ireatest latitude 


of densities but barely perceptible lesions. B-D, Successively narrower settings showing increased contrast and more obvious hepati 


lesions but diminished range of densities 
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Fig. 11.—CT scans showing metastasis from carcinoma of pancreas with metastatic lesions throughout liver. A, Two lesions with very low density, 
probably a result of cystic degeneration, one seems to have mural nodule (arrow). B, Primary tumor in body and tail of pancreas (arrows) 





Fig. 12.—CT scan showing metastatic adenocarcinoma from colon. 
Central foci of increased density within predominately low density metas- 
tatic tumors believed to be blood within areas of necrosis. Dense material 
in stomach probably caused by ingested meat. 


tures. The malignant histiocytoma and the hemangioendo- 
thelioma (fig. 16) both had extensive calcific deposits. The 
leiomyosarcoma, which apparently originated in the 
retroperitoneum, had undergone cystic degeneration. 
Benign masses. Although a diverse group of benign 
Space-occupying lesions was demonstrated (table 1), our 
experienee in any one of these conditions is limited. While 
we have not studied a benign hepatic adenoma, Sagel et al. 
[4] illustrated a large adenoma that was visible as a lesion 
of diminished density after administration of contrast 
material. We have seen focal nodular hyperplasia as a 
lesion®*of slightly diminished density, which in one case 
altered the hepatic contour [5]. The vascular periphery of 
one of the two cavernous hemangiomas became densely 





Fig. 13.—CT scan showing extent of hepatic damage caused by bullet 
that penetrated liver from thorax. Areas of increased density within large 
low density lesion probably blood. Somewhat localized mass anteriorly 
may be subcapsular collection. Patient recovered without surgical 
intervention. 


opacified with contrast infusion [7]. The other hemangioma 
was a large lesion, most of which was perceptible only 
after injection of contrast medium. Septa could be seen 
within a cystic hamartoma (fig. 17). Of the two pyogenic 
abscesses, one was obvious on initial scans as. a low 
density lesion, while the other (fig. 6) was best seen after 
contrast enhancement. e 


Diffuse Liver Disease 


In the nine patients with clinically apparent cirrhosis, no 
outstanding alteration in hepatic density was seen on CT, 
although in two the liver parenchyma had a slight non- 
specific inhomogeneity. Ascites, not always evident clin- 
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Fig. 14.— Metastatic carcinoma from rectum. A, Initial scan showing generally diminished density and anterior bulge in left lobe of uncertain signif- 
icance. B, Scan after administration of contrast material showing lesion more definitely (arrow). 





Fig. 15.—CT scans showing hepatic metastasis from renal carcinoma. Discovered during CT evaluation of suspected hepatic abscess. Multiple mass 
lesions in liver typical of metastasis; large mass arising from anterior aspect of left kidney characteristic of renal cell carcinoma. Note inhomogeneous 
density of renal tumor and absence of well defined interface with renal parenchyma. 


ically, was present in six patients, three of whom also had 
splenomegaly. Two patients had gross surface nodularity, 
which on peritoneoscopy was found to be regenerative 
nodularity. 

, he diffuse process with the most impressive CT appear- 
ance was fatty infiltration, a finding noted in five patients. 
In this condition, the diminished parenchymal density is 
easily recognized by cémparing it with the density of the 
spleen (fig. 18). The intrahepatic vessels stand out as 
relatively dense structures against the radiolucent 
background of hepatic parenchyma. 

Only one of our five patients with fatty liver admitted 
to alcohol abuse, although one had a history of chronic 


recurrent pancreatitis. The other three patients all had 
diabetes. None of the patients with fatty liver had clinical 
evidence of liver impairment, and laboratory evidence was 
either lacking or marginal. 


Dilated Intrahepatic Bile Ducts a 


The value of CT as a noninvasive method of detecting 
biliary obstruction is already well recognized [2, 4-8]. We 
did not systematically investigate the ability of CT to dif- 
ferentiate between obstructive and nonobstructive jaun- 
dice, but we did find dilated intrahepatic ductsein 13 
patients with subsequently proved biliary obstruction 
Segmental dilatation of intrahepatic ducts was seen in one 
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Fig. 16.—Hemangioendothelioma in patient with von Hippel-Lindau’s 
disease. Large inoperable tumor involves liver, pancreas, and kidneys. 
Calcific deposits present within mass. 





Fig. 17.— Cystic hamartoma in 6-month-old child. Septa in cystic lesion 
occupies most of right hepatic lobe. 


nonobstructive condition (Caroli’s disease). 

In most most patients, the dilated ducts were easily 
recognized because of the low density of bile. These ducts 
should not be confused with normal portal veins, which 
have the same distribution but which are somewhat 
denser. ff there is doubt, administration of urographic 
contrast. material diminishes the contrast between 
parenchyma and portal vein, but accentuates the contrast 
between parenchyma and dilated ducts. 

An attractive feature of CT in evaluation of biliary ob- 
struction is that information about the obstructing lesion 
often is obtained. Masses in the porta hepatis (fig. 19) and 
head of the pancreas were found in seven of the 13 
patients with dilated ducts. In two other patients, the 


Fig. 18.—Fatty infiltration in diabetic patient without clinical evidence 
of liver impairment. Density of hepatic parenchyma less than that of 
normal spleen. Vena cava and portal tracts stand out as relatively dense 
structures against radiolucent hepatic parenchyma. 


presence of a dilated pancreatic duct associated with 
dilated bile ducts established the site of obstruction as 
beyond the confluence of the common bile duct and pan- 
creatic duct. At surgery, both patients were found to have 
small carcinomas of the ampulla of Vater. 


Discussion 


Since the first published CT image of the liver in 1975 
[13], remarkable technologic advancements have per- 
mitted CT to develop into a clinically valuable diagnostic 
method capable of providing unique information about the 
liver. CT has been especially helpful in evaluating known or 
suspected space-occupying lesions and biliary tract 
obstruction. So far it has been of limited value in diffuse 
nonneoplastic hepatic disease, except for fatty infiltration. 

The proper clinical role of CT in relation to other diag- 
nostic methods, especially nuclear imaging, remains to be 
established. Other investigators have addressed this prob- 
lem [2], and the results of our own initial experience in 
comparing the accuracy of the two methods is the subject 
of another study recently completed [14]. 

Both CT and radionuclide scanning are highly accurate 
methods of detecting mass lesions. Because the images are 
produced by different means, the information provided is 
of a different nature and is often complementary rather 
than competitive. In some cases, masses suspected by 
equivocal findings on one of the procedures have been 
confirmed by the other. In general, CT offers more specific 
information about the composition of a mass and has a 
greater ability to differentiate between lesions and ana- 
tomic variants [2, 6, 14]. Since both methods are still 
evolving, their relative value in detectifg hepatic masses 
in a particular clinical setting may depend on the equipment 
and experience available. 
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Fig. 19.—Biliary obstruction. Dilated branching bile ducts seen 
throughout liver, and obstructing mass (metastatic bronchogenic carci- 
noma) apparent near hilum of liver (arrow). Poor technical quality partly 
due to patient's inability to suspend respiration during scans 


Nuclear imaging, because it somewhat reflects liver 
function, is clearly superior in evaluating most diffuse liver 
disease, but CT can add additional information and is 
especially sensitive to fatty infiltration. CT is superior in 
detecting biliary ectasia and often defines the obstructing 
lesion [2, 6, 14]. 

Abdominal CT is not limited to a single organ or system, 
and each examination provides diagnostic information 
about multiple structures. As previously illustrated, hepatic 
lesions have been found on investigations requested pri- 
marily to evaluate other organs; likewise, significant lesions 
have been found iff other organs on examinations designed 
primarily to investigate the liver. The most common exam- 
ination done with our body scanning unit is a study of the 


upper abdomen that includes liver, pancreas, kidneys, 
adrenal glands, and a considerable part of the 
retroperitoneum. 

Experience has convinced us of the importance of direct 
professional supervision of abdominal CT examinations, 
with each study tailored according to the clinical problem 
and the CT findings. Ideally, all scans should be viewed 
before the examination is terminated. Anticipated further 
reduction in processing time will allow more convenient 
monitoring of the examination, reduce examination time, 
and increase the daily capacity of the scanning unit for 
patient examinations. 

The importance of a scan time that is rapid enough to 
permit the patient to suspend respiration has been dis- 
cussed. Although scans of the liver made with patients 
breathing have produced some impressive results [2], 
many of the more subtle findings can be displayed only on 
scans free of degradation by respiratory motion. 

Investigators at the Cleveland Clinic have taken advan- 
tage of their scanning facility to perform precise needle 
placements in the liver for biopsy and aspiration of lesions 
[1, 2] and, in at least one case, to insert a drainage catheter 
for treatment of an abscess [15]. While we have not yet 
used CT for those purposes, the advantages of a guided 
approach are readily apparent. 

Like any diagnostic radiologic procedure, CT provides 
information that is subject to interpretation, and its diag- 
nostic accuracy depends on the knowledge and experience 
of the interpreter. Much remains to be learned about CT 
of the liver, and important information should be 
forthcoming as Clinical investigation becomes more 
widespread. 
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Ischemic Colitis Associated with 
Sigmoid Volvulus: New Observations 


MORTON A. MEYERS,! GARY G. GHAHREMANI,* AND ANTONIO F. GOVONI' 


Ischemic colitis following conservative management of 
sigmoid volvulus is documented in four cases. Repeat 
barium enema studies in these patients showed charac- 
teristic “thumbprinting, transverse ridging, and mucosal 
ulcerations within a segment or the entire length of the 
sigmoid, lasting up to 7 days after nonoperative decom- 
pression. The development, extent, and severity of the 
ischemic changes seem to correlate with the degree of 
volvulus, blockage of venous and arterial circulations in 
the sigmoid mesocolon, and increased intraluminal 
pressure. 


Volvulus of the sigmoid colon commonly presents as an 
abdominal emergency among the adult population. The 
significance of prompt radiologic diagnosis and surgical 
treatment has been well documented. However, the ulti- 
mate value of conservative management by proctosig- 
moidoscopy and placement of a rectal tube has remained 
controversial, mainly because of an associated high inci- 
dence of recurrence and mortality [1]. This report 
documents the development of severe ischemic colitis 
complicating nonoperative detorsion of the sigmoid volv- 
ulus in four patients. The clinical significance of this new 
observation in the management of the volvulus of sigmoid 
is discussed. 


Case Reports 


Case 1 


An 81-year-old black male, transferred from a mental institu- 
tion, had a 1 week history of increasing abdominal pain and 
distention. Chronic constipation had required frequent adminis- 
tration of laxatives. Two previous episodes of acute sigmoid 
volvulus were successfully treated by rectal tube placement; the 
last occurred 5 months before admission. 

Physical examination revealed a distended and diffusely tym- 
panitic abdomen. Abdominal radiographs showed massive 
gaseous dilatation of the small and large intestine, but no gas 
in the rectosigmoid. Sigmoidoscopy confirmed obstruction at 
25 cm due to sigmoid volvulus. Initially one and later two rectal 
tubes were inserted. After explosive deflation, radiographs 
documented decompression and reduction of the volvulus. 

Because of the persistent abdominal pain and the passage of 
blood-stained stools, the patient underwent barium enema exam- 
ination 2 days later. This study showed a redundant sigmoid with 
rigidity of its wall and irregular narrowing of the lumen due to 
the projection of many submucosal masses resembling thumb- 
prénts (fig. 1). The flow of barium proximal to the splenic flexure 
was not possible because of fecal impaction. On the following 
day, a repeat sigmoidosgopy revealed markedly erythematous 
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and irregularly elevated rectosigmoid mucosa due to edematous 
folds, with areas of petechial hemorrhage and superficial 
erosions. The findings indicated ischemic changes and intra- 
mural hemorrhage. The patient was treated conservatively and 
returned to the state hospital for follow-up care. 


Case 2 


A 45-year-old mentally retarded male was in relatively good 
health until 4 days prior to admission when obstipation and 
progressive abdominal distention associated with left lower 
quadrant pain were noted. e 

On physical examination, the abdomen was massively dis- 
tended and tympanitic with a few high-pitched bowel sounds. 
Sigmoidoscopy showed narrowing of the sigmoid lumen at 25 
cm. Abdominal radiographs demonstrated marked gaseous dila- 
tation of the sigmoid. Barium enema study revealed a narrowing 
in the middle third of the sigmoid colon with a typical beaklike 
appearance, indicating sigmoid volvulus. 

The patient was treated conservatively with deflation by long 
rectal tube. Follow-up abdominal films 3 days later showed per- 
sistent distention of the proximal portion of the sigmoid colon. 
A second barium enema study 1 week after tube insertion dem- 
onstrated submucosal edematous changes within the dilated 
paretic proximal sigmoid colon and rectum (fig. 2). A sigmoid 
colectomy was performed 3 days later. At surgery, the sigmoid 
colon appeared markedly distended, with a thick wall and a long 
mesentery. Microscopically, there was evidence of mural and 
mucosal edema. 


Case 3 


A 79-year-old female with a long history of syringomyelia was 
admitted because of respiratory distress and marked abdominal 
distention. Abdominal radiographs showed findings of sigmoid 
colon obstruction with marked dilatation of the remaining seg- 
ments of large bowel. A water-soluble contrast enema confirmed 
retrograde obstruction at the rectosigmoid junction, with a 
configuration indicating volvulus. 

The volvulus was reduced by proctoscopy and insertion of a 
long rectal tube. A barium enema study 2 days later revealed 
ischemic changes throughout the length of a redundant sigmoid 
colon, most marked in its distal limb (fig. 3). The patient was 
discharged without signs or symptoms 8 days later. 


Case 4 


A 76-year-old man with dementia was seen in the emergency 
room because of severe lower abdominal pain for 2 days. Ab- 
dominal radiographs demonstrated large bowel distegtion, and 
a barium enema study confirmed obstruction of the middle third 
of the sigmoid. Colonoscopy was performed and the sigmoid 
volvulus was reduced. Follow-up barium enema examination 4 
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days later disclosed ischemic changes localized to a segment of 
the distal limb of a redundant sigmoid colon (fig. 4). 

Sigmoidectomy with end-to-end anastomosis was performed 
9 days after admission. The specimen disclosed a markedly 
edematous and congested colon with focal areas of mucosal 
ulceration, 


Discussion 


Sigmoid volvulus, which accounts for 3%—5% of colonic 
obstructions, is the most common type of intestinal vol- 
vulus [1-3]. The actual mechanism of volvulus involves 
both a gorsion of the sigmoid along its mesenteric axis and 
an axial torsion around the axis of the bowel. It is the axial 


torsion that contributes to the classical peaked config- 
& 


Fig. 1.—Case 1. Barium enema study 2 days 
after detorsion of sigmoid volvulus showing dif- 
fuse mucosal ulceration and submucosal hemor- 
rhage manifested as “thumbprints” in redundant 
sigmoid colon. Note marked thickening and rigid- 
ity of colon due to intramural hemorrhage. 
Ischemic changes also involve adjacent segments 
of descending colon and rectum. 


uration at the site of stenosis on barium enema study 
[4, 5]. 

The onset of associated circulatory impairment varies 
with the duration and degree of the mesenteric twist. 
Even though closed loop obstruction is present, the blood 
supply may remain adequate unless firm torsion of the loop 
strangulates the mesentery and its vessels. First the venous 
flow is inhibited and then the arterial blood supply. Edema 
and necrosis most frequently occur first at the site of the 
torsion in the mesentery, but may involve the entire loop. 
It has been thought that circulatory changes at the site of 
stenosis can usually be evaluated by Sigmoidoscopy. If 
no ischemia is noted, conservative treatment is indicated 
(i.e., passing a soft rubber tube through the twisted area), 
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Fig. 2.— Case 2. Barium enema study 7 days after detorsion of volvulus 
showing ischemic changes in rectum and sigmoid colon. 


thus allowing for decompression of the loop by the release 
of gas and fluid [2]. This may then be followed by a delayed 
resection of the redundant sigmoid as the ultimate method 
of treatment [1, 2]. 

After a diagnosis of sigmoid volvulus by plain films 
and/or barium enema and successful decompression by 
a rectal tube, further radiologic study is generally not 
pursued. This is probably the reason why findings like 
those noted in our patients have not been fully recognized 
previously. In fact, wę found only two reported cases in 
which ischemic changes were detected on barium enema 
following reduction of sigmoid volvulus [6, 7]. However, 
recent experimental and clinical studies clearly document 
the occurrence &nd pathogenesis of ischemic colitis 
secondary to obstructing lesions of the colon such as 
carcinoma, diverticulitis, and stricture [8—10]. 
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This report establishes the persistence of ischemic 
changes up to 7 days after successful detorsion of a sig- 
moid volvulus, even when not particularly suspected 
clinically or endoscopically during the acute episode. The 
characteristic changes include transverse ridging, mural 
“thumbprints, and mucosal ulcerations [8]. The stenosis 
at the site of axial torsion, most consistently at the recto- 
sigmoid junction, is usually of a degree to prevent passage 
of a sigmoidoscope or contrast medium on a retrograde 
study. Therefore, the observations highlight the fact that, 
even if no edema or discoloration is evident at the point of 
obstruction by either method, some circulatory impairment 
may have already occurred. 

These observations have several practical applications 
in the period immediately following decompression. The 
contribution of the ischemic changes to persistent rectal 
bleeding can be evaluated by serial barium enema studies. 
The development of a stricture in the ischemic segment is 
a potential, although rare, complication [11]. Since many 
cases of sigmoid volvulus are recurrent and resolve spon- 
taneously, contrast study after an acute episode may first 
identify these ischemic changes as the residual of the 
previously undiagnosed condition. Furthermore, detorsion 
of sigmoid volvulus by passage of a long rectal tube 
through the sigmoidoscope is an emergency measure, 
most patients will subsequently undergo operative treat- 
ment [1]. In such cases the described barium enema 
findings of ischemia can be crucial, because it may other- 
wise be difficult to recognize an ischemic bowel at surgery 
once the color of the colon has returned to normal [10]. 
Failure to utilize this radiologic information in the planning 
of the resection may result in anastomosis of the ischemic 
colon and subsequent stenosis [10]. 

The severity and extent of the vascular changes noted 
in our patients seem to be related to factors such as the 
degree and duration of the volvulus. As the sigmoid meso- 
colon becomes twisted, drainage through the thin-walled 
veins at the two points of fixation becomes impeded, 
followed in time by arterial insufficiency. Gerwig [3] noted 
at surgery that thrombosis of the superior hemorrhoidal 
veins may develop. Furthermore, the increased intra- 
luminal pressure secondary to obstruction results in a 
decreased intestinal blood flow, thus contributing to the 
ischemic changes within the distended sigmoid loop 
[8—10]. This mechanism also seems to explain the exten- 
sion of ischemic colitis to the descending colon proximal 
to the site of obstruction (fig. 1). Involvement of the 
rectum (figs. 1—3) is difficult to fully understand on an 
anatomic basis, as in any instance of ischemic proctitis 


[12], but it may be an indication of severe Stasis OF ə 
thrombosis within the hemorrhoidal venous systém [3]. . 
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Fig. 3.—Case 3. A, Barium enema examination showin 
sigmoid junction showing abnormal mucosal pattern assoc 
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Fig. 4.— Case 4. Barium enema study showing ischemic colitis localized 
to 10 cm segment (arrows) at rectosigmoid junction, corresponding to 
distal point of fixation and torsion in sigmoid volvulus. 
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Radiographic Appearance of Iliac Marrow Biopsy Sites 


VICENTE GILSANZ! AND MICHAEL GRUNEBAUM!' 


Following biopsy of marrow from the iliac bone, a lytic 
lesion, circular and with a sclerotic border, will be seen at 
the site of the biopsy in the posterior-superior iliac spine. 
Knowledge of this iatrogenic lesion permits its differentia- 
tion from more significant conditions. 


Examination of the bone marrow is a useful procedure in 
the evaluation of hematologic and systemic disorders. 
There are two basic techniques by which marrow is 
obtained: (1) aspiration from the iliac crest, sternum, or 
tibia; and (2) biopsy of the posterior-superior iliac spine 
[1]. Although biopsy of the iliac bone marrow is a well 
established diagnostic procedure, no published reports 
were found describing the radiologic appearance of the 
bone after this procedure. 


Case Material 


Abdominal radiographs of 20 patients suspected of 
having a malignant process were reviewed. A round lucent 
lesion with a sclerotic border was identified in the iliac 
bone of each of the nine patients in whom review of the 
clinical history confirmed the previous performance of a 
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biopsy of the iliac bone (figs. 1 and 2). None of the 
remaining 11 patients had undergone bone marrow ex- 
amination, nor did they show the defect described above. 

Review of the abdominal radiographs of five additional 
patients who had also undergone examination of the iliac 
bone marrow demonstrated the lesion in all cases. 


Discussion 


Abdominal and pelvic films of patients who have under- 
gone biopsy of the bone marrow show an osseous defect 
at the site of insertion of the needle. Typically, this defect 
is seen as a small circular lytic area with a sclerotic and 
regular margin (fig. 1). The sclerotic rim around the 
defect is seen immediately after the biopsy and becomes 
more pronounced in succeeding weeks. In the occasional 
patient who presents with repeated biopsies of the bone 
marrow, multiple defects can be visualized in one or both 
iliac bones (fig. 2A). Lesions usually become less well 
defined within 2 or 3 months but may take years to dis- 
appear completely (fig. 3). 

There are several conditions that can manifest them- 
selves radiographically within the iliac bone as round 


Fig. 1.—Case 1. 4-year-old girl 
with juvenile rheumatoid arthritis and 
lower gastrointestinal bleeding who 
underwent biopsy of iliac bone mar- 
row to exclude malignancy. A, Close- 
up view of right lower abdomen prior 
to biopsy showing no bony abnor- 
malities. B, Close-up view of pre- 
liminary film for barium enema 2 
days later demonstrating lucent 
round shadow with dense margin 
overlying right sacroiliac joint 
(arrow). 
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Fig. 2.—Case 2. 6-year-old boy 
with non-Hodgkin’s lymphoma. A, 
Anteroposterior view of right lower 
abdomen showing multiple lucent 
lesions located in posterior-superior 
iliac spine region following multiple 
bone marrow biopsies (arrow). B, 
Film 2 months later showing partial 
resolution of defects (arrow). 


Fig. 3.—Case 3. 19-year-old male 
with acute lymphoblastic leukemia. 
Anteroposterior view of lower abdo- 
men showing typical lesions resulting 
from multiple biopsies of bone mar- 
row. Lesions with dense sclerotic 
margins on right are 1—2 years old: 
smaller lesions on left were made 1 
month previously. 





areas of increased density with a translucent center; REFERENCE® 
these include osteoid osteoma, eosinophilic granuloma, 
and chronic osteomyelitis. Familiarity with the typical 
location and appearance of lesions secondary to the 


biopsy “of the iliac bone marrow easily differentiates them 
from the above. 


1. Wintrobe MM (ed): Harrison's Principles of Internal Medicine. 
New York, McGraw-Hill, 1974 


Vertebral End-Plate Depression: Report of Two 
Patients Without Hemoglobinopathy 


BARBARA M. ROHLFING! 


Central vertebral end-plate depression was originally 
reported to be pathognomonic for sickle cell disease. Two 
patients without hemoglobinopathy were found to have 
this deformity. One patient has congenital hereditary 
spherocytosis; the other has no blood dyscrasia but is 
osteopenic. Therefore, although this deformity is usually 
due to sickle cell disease, it is not pathognomonic. 


Central vertebral end-plate depression has been previously 
described as pathognomonic for sickle cell hemoglobin- 
opathy [1, 2]. Two patients with this deformity are 
described, neither of whom had hemoglobinopathy. 


Case Reports 


Case 7 


A 58-year-old Caucasian woman was admitted for an apparent 
skin reaction to diazepam. Hereditary spherocytosis had been 
diagnosed 9 years earlier, and she reported lifelong fatigue. She 
had had no major illness or surgical treatment, nor was there a 
history of back pain or back trauma. 

Laboratory evaluation included the following: hemoglobin, 
9.4 g/dl; hematocrit, 24.7%; reticulocytes, 38%; indirect bili- 
rubin, 1.2 mg/dl; direct bilirubin, 0.4 mg/dbl. Laboratory deter- 
minations within normal limits included Coombs test; 
glucose-6-phosphate dehydrogenase; serum iron and iron- 
binding capacity; serum calcium, protein, hemoglobin, and 
haptoglobin; antinuclear antibodies; VDRL; prothrombin time; 
serum glutamic oxaloacetic transaminase; creatinine; and urin- 
alysis. Red cell osmotic fragility, determined elsewhere, was 
abnormal and compatible with hereditary spherocytosis. Hemo- 
globin electrophoresis showed 100% hemoglobin A2. A routine 
chest radiograph revealed central depression of end plates of the 
upper and lower thoracic vertebrae (fig. 1). The patient refused 
therapeutic splenectomy. 


Case 2 


A 60-year-old Polynesian man was admitted for evaluation of 
coronary artery disease. He had no history or complaint of back 
injury, although he did heavy manual labor in the past and had 
undergone cardioversion several times; he did have symptomatic 
cervical osteoarthritis. 

Admission chest radiographs showed evidence of osteopenia 
and revealed central end-plate depression of essentially every 
vertebral body. Thoracic spine radiographs, including tomo- 
grams, were obtained (fig. 2). Serum calcium and phosphorus 
values were normal, as were values for serum protein, liver 
function tests, and alkaline phosphatase. The patient had never 
received steroid therapy. Although he was a moderate consumer 
of alcohol, there was no hepatomegaly, gynecomastia, history of 
jaundice, or symptoms af sprue. He appeared clinically euthyroid. 

Hemoglobin electrophoresis revealed 100% hemoglobin A2. 
Red cell osmotic fragility was normal. Other laboratory deter- 


minations within normal limits included hemoglobin, hematocrit, 
urinalysis, glucose, blood urea nitrogen, creatinine, and electro- 
lytes. Serum uric acid was mildly elevated (8.5 mg/dl), compatible 
with the patient’s diuretic therapy; he had no symptoms of gout. 


Discussion 


It has been postulated that the end-plate depression seen 
in sickle cell disease is due to ischemia of the central 
portion of the vertebral growth plate [1]. Review of chest 
radiographs of 100 consecutive patients admitted to Owr 





Fig. 1.—Case 1. Lateral radiograph of lower thoracic spine showing 
central steplike depression (arrows) of vertebral end plates. Similar but 
less marked changes were also present in upper thoracic spine. 
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hospital without hemoglobinopathy or spherocytosis re- 
vealed three patients with very slight end-plate depression, 
less than in cases 1 and 2. This degree of end-plate 
depression may well be in the normal range. 

Although the changes in cases 1 and 2 are less striking 
than in some patients with sickle cell disease, they are 
more profound than in many patients with severe sickle 
cell disease. Evaluation of the spine of 19 patients with 
severe disability due to pulmonary and bone sickle cell 
crises revealed seven with a normal spine, six with mild 
end-plate depression similar to the patients in this report, 
and six with more severe end-plate depression. 

Hereditary spherocytosis is inherited as a mendelian 
dominant trait. A defective structural protein in the red 
cell wall causes membrane loss and increased permeability 
to sodium, increasing cell fragility [3]. Skeletal changes 
due to spherocytosis have not been previously reported. 
Although it is conceivable that the abnormal shape of the 
red cell in congenital hereditary spherocytosis may in 
some way cause ischemia to the vertebral end plate, this 
is unlikely for two reasons: (1) back pain is not a feature 
of hereditary spherocytosis, and (2) although splenic 
sequestration of red cells occurs in hereditary sphero- 
cytosis, sludging of red cells in peripheral vessels (seen 
in sickle cell disease) does not. 

The end-plate depression observed in case 2 may be 
related to the patient's unexplained osteopenia and pos- 
sible multiple tiny end-plate infractions. The appearance is 








Fig. 2.—Case 2. Anteroposterior (A) and lateral 
(8) radiographs of thoracic spine demonstrating 
end plate depression at multiple levels (arrows). 
C, Lateral tomogram of thoracic spine confirming 
presence of central end-plate depression (arrows). 
Small degenerative osteophytes are apparent. 


different from the biconcave appearance of vertebral 
bodies seen in bone-softening states. 

Central depression of vertebral end-plates has also been 
reported in thalassemia and Gaucher’s disease [4]. The 
reason for the deformity in those diseases, as well as in 
the two cases presented, is unknown. However, the 
deformity can no longer be considered pathognomonic for 
sickle cell disease. Indeed, the occurrence of end-plate 
depression in the three otherwise normal patients suggests 
that in some instances the deformity may be unrelated to 
any underlying pathologic state. 
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Osteitis Deformans of the Hip Joint 


AMY BETH GOLDMAN,! PETER BULLOUGH,? SANDRA KAMMERMAN,? AND MARJORIE AMBOS* 


It is estimated that 66% of patients with Paget's disease 
have involvement of the pelvis and 46% of the proximal 
femur. Therefore, it is not unexpected that hip pain is one 
of the major presenting complaints. Analysis of the radio- 
graphs of 25 hips with one or more articular surfaces in- 
volved by Paget’s disease demonstrated narrowing in 24. 
Unlike the findings in primary degenerative joint disease, 
the majority of cases had a radiographic pattern charac- 
terized by uniform narrowing of the articular cartilage and 
minimal hypertrophic changes. Pathologic correlation was 
obtained from specimens of four patients who underwent 
total hip replacements. 

The pathogenesis of arthritic changes associated with 
osteitis deformans is not established. The evidence pre- 
sented suggests that cartilagenous narrowing results from 
a disturbance in endochondral bone formation related to 
the hyperemia of Paget’s disease. Secondary deformities 
of bone produce further derangement of joint mechanics. 
The secondary degenerative changes which ensue differ 
mechanically, and therefore radiographically, from 
primary degenerative joint disease. 


With the exception of rare cases in the tibia, Paget’s 
disease begins in the end of the involved bone [1, 2]. It 
is reasonable to suppose that the hypervascularity and 
accelerated remodeling of the subchondral bone will result 
in abnormalities of the overlying articular cartilage and 
secondary degenerative joint disease. In 1931, Collins [3] 
reported a high incidence of hip joint abnormalities associ- 
ated with Paget’s disease. The radiographic association of 
osteitis deformans of the femur and/or the acetabulum 
with narrowing of the hip was commented on by Steinbach 
and Dodds [2] in 1966. In 1971, Graham and Harris [4] 
and Roper [5, 6] analyzed the biomechanical abnormalities 
of joints with adjacent Paget’s disease and considered 
specific surgical therapy for the resultant articular disease. 


Materials and Methods 


Hip joints with osteitis deformans of one or more articular sur- 
faces were evaluated in 15 patients admitted to Bellevue Hospital 
for treatment of symptomatic Paget's disease. The 10 men and 
five women ranged in age from 42 to 80 years. Pretreatment 
radiographs were reviewed independently by two radiologists 
for: involvement of either the acetabulum or femoral head by 
Paget's disease; presence of joint space narrowing; zones of 
narrowing (e.g., superior, medial, concentric); association of 
protrusio acetabuli with joint space narrowing; and osteophyte 
formation. Only those bones in which the classic radiographic 
features left no doubt as to the diagnosis were classified as 
having Paget’s disease. 


8 
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The presence of narrowing was qualitatively evaluated, and 
only those cases which both radiologists called narrowed were 
included. If both the superior and medial zones were involved, 
the narrowing was termed concentric even if the extent was 
unequal. This classification is based on that of Graham and Harris 
[4] and was selected to facilitate comparison between the cur- 
rent series and past studies on joint changes associated with 
Paget’s disease. The presence of protrusio acetabuli was deter- 
mined using the measurement suggested by Hubbard [7]. The 
extent of the protrusio deformity was not quantitated because 
the osseous changes of Paget's disease obscured fine detail. 

In addition, pathologic material was obtained from four 
patients with osteitis deformans adjacent to narrow hip joints 
who underwent hip replacements at the Hospital for Special 
Surgery. Gross and microscopic findings in two of these cases 
are presented. An additional patient with Paget’s disease of the 
femoral head, joint changes, and a contrast arthrogram of the 
hip is also described. The latter cases are not included in the 
radiologic survey. 


Results 


In the 15 patients with symptomatic Paget's disease, 25 
hip joints showed involvement of the femoral head and/or 
acetabulum. In three cases the osteitis deformans affected 
only the femoral articular surface, in 13 the acetabulum 
alone was involved, and in nine both articular surfaces had 
osseous Changes. The joint space was narrowed in 24 of 
the 25 hips. Both the superior and medial zones were 
involved in 15, while isolated medial disease was noted in 
eight and superior narrowing only once. 

Eight of the nine hips with Paget’s disease of both artic- 
ular surfaces demonstrated primarily concentric nar- 
rowing. Of the 13 with osteitis deformans of the acetabu- 
lum, the hip joint was radiographically normal in one case, 
one showed isolated superior narrowing, six had medial 
narrowing, and five showed concentric narrowing. The 
three hips with Paget's disease of the femur had either 
medial or concentric narrowing of the hip joint. 

Ten of 15 hips with concentric narrowing and five of 
eight hips with medial narrowing were symptomatic. The 
single patient with superior narrowing also had complaints 
referable to the hip joint. 

Protrusio deformities occurred in six cases of Paget's 
disease of the acetabulum. Three of these patients had 
femoral disease as well. Five of the six joints with protrusio 
deformities had concentric narrowing of the joint space. 

Five hip joints were not affected by Paget's “disease. 
While two of the joint spaces demonstrated primary degen- 
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Fig. 2.— Case 2. A, Left hip x-ray demonstrating Paget's disease of iliac 
crest, pubis, and ischium; protrusio deformity; and concentric narrowing 
of joint. B, Section of surgical specimen demonstrating severe degenera- 
tive joint disease involving entire articular surface of femoral head 





erative joint disease with superior narrowing, the other 
three were unremarkable. 


Case Reports 
Case 7 


S. V., 79-year-old male, had right hip pain for 9 months. The 
pain was insidious in onset, extended along the medial aspect of 
the leg, and was exacerbated by walking. Physical examination 
revealed a right antalgic gait. Range of motion was limited on the 
right, with a decrease in flexion, extension, and rotation. Muscle 
power of the right extremity was minimally decreased. A 
neurovascular examination was unremarkable. 

The alkaline phosphatase level was 495 mU/ml (normal less 
than 80). Preoperative films demonstrated Paget's disease in- 
volving the pelvis and proximal femora (figs. 1A and 18). Both 
hip joints were narrowed with more severe involvement on the 
right side and the predominantly medial narrowing. 

A right total hip replacement was performed. The transected 
femoral head and neck showed thickening of the cortex and 
coarse trabeculae characferistic of Paget's disease (fig. 1C). The 
articular cartilage was severely eroded, and a small marginal 
osteophyte extended over the entire medial aspect of the femoral 
head. Toward the medial edge of the femoral head, the pagetic 
bone extended to the articular cartilage and was grossly en- 
croaching on it (fig. 1D). In areas where the osseous changes 
were less dramatic, the cartilage was preserved. 


Histologic sections of the medial articular surface demon- 
strated extensive vascular invasion of the cartilage from the 
hyperemic bone (fig. 1£). The articular cartilage adjacent to the 
bone was eroded from beneath, and there was loss of the normal 
distinction between the calcified inner zone of articular cartilage 
and its uncalcified outer layer (figs. 1D and 1£). 


Case 2 


H. S., 69-year-old male, had recent progression of long- 
standing left hip pain, associated with the onset of a limp. The 
patient walked with an abductor lurch on the left. Physical exam- 
ination demonstrated essentially no rotation or abduction of the 
left hip joint. Muscle power, peripheral pulses, and the neurologic 
examination were unremarkable. Alkaline phosphatase was 225 
mU/ml. A left hip radiograph (fig. 2A) demonstrated Paget's 
disease of the left iliac crest, pubis, and ischium, a left protrusio 
deformity, and concentric narrowing of the left hip joiñt. 

A left total hip replacement was performed. The cut seation of 
the surgical specimen demonstrated severe degenerative joint 
disease involving the entire articular surface of the femoral head 
(fig. 2B). 


Case 3 


B 
J. R., an 82-year-old male, had poorly localized right buttock 
pain for 13 years which had intensified over a 2 month period. 
Range of motion studies of the right hip showed nearly complete 
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Fig. 3.— Case 3. Anteroposterior (A) and lateral (B) films of right hip showing Paget's disease of right femoral head and concentric narrowing of right 
hip joint. Medial zone most severely affected. C and D, Contrast arthrogram demonstrating narrowing of joint space, primarily at expense of femoral 
articular cartilage. 


absence of internal rotation and a reduction of external rotation, 
abduction, and adduction. No sensory loss or vascular 
abnormalities were detected. 

Alkaline phosphatase level was 140 mU/ml. Routine films (figs. 
3A and 38) demonstrated Paget's disease of the femoral head. 
The adjdcent joint space was most severely narrowed medially, 
although the superior zone was also affected. A contrast arthro- 
gram (figs. 3C and 3D) demonstrated narrowing of the joint 
space, primarily at the expense of the femoral articular cartilage. 
Narrowing was evident over the entire surface of the femoral 
head. Following the intraarticular injection of 40 mg of Kenalog, 


the patient experienced a gradual relief of symptoms. 
e 


Discussion 


“Rheumatic” hip pain is one of the major presenting 


complaints of patients with osteitis deformans of the pelvis 
and/or proximal femur [1, 4, 8]. However, due to the 
multiplicity of reasons for pain produced by the osseous 
changes alone [9], the significant incidence of articular 
disease adjacent to pagetic bone is infrequently, or only 
briefly, considered among its secondary complicatians. 
Until recently [6, 9—11], patients with osteitis deformans 
were rarely considered as candidates for surgical proce- 
dures designed to ameliorate symptoms of arthritic disease 
[5, 6]. 

Previous reports of Paget’s disease associated with 
arthritis of the hip joint have noted the incidence of radio- 
graphically apparent narrowing as 50% [9], 76% [4], and 
61% [12]. The extremely high incidence of joint disease in 
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our series (96%) is probably the result of patient selection, 
since all cases were specifically hospitalized for 
symptomatic Paget's disease. 

The radiographic appearance of articular changes in 
hips adjacent to pagetic bone differs from that of primary 
degenerative joint disease. In primary degenerative joint 
disease approximately 79% of reported cases involve the 
superior zone (either superior medial or superior lateral) 
[13, 14]. In the presence of Paget's disease, 94% of the 
present cases and 66%—-80% of those in the literature 
[4, 5, 12] demonstrate selective medial narrowing or 
concentric narrowing of the joint space. 

Distribution of the narrowing correlates to some extent 
with the articular surface involved by Paget's disease. Con- 
centric narrowing occurs with much higher frequency in 
patients with osteitis deformans of both the femoral head 
and acetabulum [4, 12, 15]. Both medial and concentric 
narrowing are associated with acetabular Paget’s disease 
and in our series occurred with approximately equal fre- 
quency. Since relatively few cases of isolated involvement 
of the femoral head have been found in this or other series, 
no generalizations can be made regarding the associated 
type of joint space narrowing. 

The pathogenesis of the arthritic changes associated 
with osteitis deformans has not been entirely established 
due to a paucity of pathologic material. A disturbance in 
endochondral ossification has been suggested as the basis 
for joint disease adjacent to pagetic bone [2]. This theory 
is supported by our pathologic observations (figs. 1C and 
1£). In normal individuals, endochondral ossification pro- 
ceeds at the junction of the subchondral bone and the 
calcified layer of the articular cartilage. Small blood vessels 
normally cross into this calcified zone producing contin- 
uous remodeling and the formation of new bone. In 
primary degenerative joint disease, increased vascularity 
of the subchondral bone is noted [16]. However, in Paget's 
disease, the rapid bone turnover accompanied by hyper- 
vascularity produces an even greater increase of small 
subchondral vessels (fig. 1£). Therefore, it is logical to 
postulate that accelerated endochondral ossification 
occurs at the expense of the articular cartilage which is 
eroded from beneath (figs. 1D and 1&). Loss of the calci- 
fied zone and the irregularity of the remaining cartilage 
eventually results in secondary degenerative joint disease. 
The arthrogram performed on case 3 demonstrates that 
the cartilagenous narrowing occurred selectively on the 
articular surface involved by Paget's disease. 

Superimposed on the basic microscopic changes are 
important mechanical abnormalities which exacerbate and 
aocelerate the secondary degenerative joint disease. A 
gradual increase in the width of pagetic bone is charac- 
teristic of the morbid pathology of this disease [17]. In 
the context of the hip joint, the increased size of the 
femoral head and/or decreased volume of the acetabulum 
results in incongruity. In addition, because the bone 
bears weight, the® abnormally modeled bone produces 
osseous deformities (e.g., protrusio acetabuli, coxa vara, 
and femoral bowing). These further alter the direction of 


forces across the hip joint [4, 5, 12]. In our series as well 
as in prior reports, protrusio deformities were associated 
with severe concentric narrowing of the adjacent joint 
space. 

The extent to which various microscopic and mechanical 
changes of patients with Paget’s disease contribute to 
secondary degenerative joint disease and its medial or 
concentric distribution is unknown. Another radiographic 
observation remaining unexplained is the disproportion- 
ately small size of the osteophytes (figs. 1—3). This finding 
has been observed by others [4, 5, 12], and was 
quantitated by Graham and Harris [4]. 

Surgical correction of the mechanical abnormalities 
with osteotomies or, more recently, with total joint re- 
placements has achieved some success in ameliorating the 
“rheumatic” pain of some patients with Paget’s disease 
[5, 6, 9-11]. This comparatively new means of treating 
patients with osteitis deformans makes it essential to 
establish the hip joint as the source of pain. The description 
of the pain alone is unreliable since similar symptoms may 
arise from the active remodeling of bone, fissure frac- 
tures, encroachment on peripheral nerves, referred pain 
from the lumbar spine, and arthridities resulting from 
abnormalities in uric acid and calcium metabolism [1, 9, 
12]. A careful physical examination of the hip joint to 
confirm the presence of limitation of motion, combined 
with radiologic and laboratory studies, is essential for the 
correct selection of surgical candidates. 
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Pseudofracture of the Dens: Mach Bands 


RICHARD H. DAFFNER! 


Mach bands are an optical phenomenon in which dark 
and light lines appear at the borders of structures of dif- 
ferent radiodensity on radiographs. In most instances they 
do not cause a diagnostic dilemma. However, in a patient 
who has sustained trauma to the cervical spine, the com- 
monly occurring negative Mach band across the base of 
the dens may be mistaken for a fracture. Failure to recog- 
nize this optical illusion may result in unnecessary 
treatment by skeletal traction. The production of Mach 
bands, methods of proving their illusory nature, and 
several illustrative cases are presented. 


Every radiologist is aware of the consequences of missing 
a diagnosis on a radiograph. However, nondisease diag- 
nosed and treated can lead to equally disastrous conse- 
quences. Mach bands are commonly observed on 
radiographs as translucent or dense lines across a bone 
or soft tissue. They result from the overlapping of shadows 
of structures of different radiographic density. In most 
instances, the presence of Mach bands on radiographs 
present no diagnostic difficulties and enhance the ability 
to perceive different structures [1]. However, in patients 
who have sustained trauma to the cervical spine, the 
presence of a thin lucent line across the base of the dens 
(fig. 1) may be misinterpreted as a fracture [2—4]. 


Representative Case Reports 
Case 7 


A 21-year-old man sustained trauma to his neck in an auto- 
mobile accident. Frontal radiograph of the upper cervical spine 
showed asymmetry of the joint space about the dens and a 
radiolucent line across its base (fig. 2A). This finding was initially 
interpreted as a fracture by the attending physician; however, 
the lateral film (fig. 28) did not confirm this diagnosis. 
Tomograms revealed no fracture (fig. 2C). 


Case 2 


This 19-year-old man was referred to Duke University Medical 
Center from an outside hospital after sustaining trauma to his 
cervical spine. A frontal radiograph showed a lucent line across 
the base of the dens (fig. 3A). A lucency below the line was also 
interpreted as a separation of the dens. However, the lateral film 
(fig. 38) showed no fracture line, and the soft tissue shadows in 
the predental space were normal. Tomographic examination per- 
formed prior to skeletal traction revealed no fracture of the dens 
(fig. 3C). 


Comment 


e 
The formation of Mach bands in these cases was facilitated by 
the overlapping shadows of the posterior arch of the atlas and 
of the dens. In figure 3A, th® shadow of the posterior arch of the 


atlas forms a continuum with the Mach band, demonstrating a 
sign that is a valuable adjunct to the correct diagnosis of Mach 
bands. The lucency in the axis below the dens is also a false 
shadow produced by skin folds or contours of the posterior 
portion of the tongue. 

True fractures of the dens: are illustrated in figures 4 and 5. 
Lucency is seen on the frontal radiograph, and a fracture is 
clearly visible on the lateral projection. A Mach band across the 
tip of the dens is seen in figure 4A. This band was produced by 
the overlapping shadows of the dens and the occiput. 


Discussion 


Ernst Mach (1838-1916) was an Austrian physicist- 
philosopher-psychologist who, in 1865, accidentally dis- 
covered the visual phenomenon which now bears his 
name. Mach bands are light or dark bands seen under a 
variety of circumstances resulting from differences in 
contrast, shading, or illumination (either direct or trans- 
mitted). This phenomenon occurs with color as well as 
black and white. Mach’s original formulation predated the 
discovery of neural inhibitory interactions in the retina and 
other portions of the nervous system which were finally 
proved in the last two decades. 


Production of Mach Bands 


Mach bands result from protective inhibitory forces 
present in adjacent receptors within the retina of the eye 
[1, 4-9]. This mechanism prevents overstimulation of the 
organ. Ratliff [6, 9] has shown that each unit inhibits its 
neighbor and is in turn inhibited by it. Furthermore, the 
strength of the inhibitory response depends on the strength 
of the initial stimulus and the distance between receptors. 








Fig. 1.—Pseudofracture across base of dens (arrow). 
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A line of receptors stimulated by light sources of dif- 
ferent intensities is shown in figure 6. The intensity on the 
right is twice that on the left, while the expected response 
is shown by curve A. Because of lateral inhibition, the 
actual measured response is curve B. The difference be- 
tween expected and measured response is greater on the 
side receiving the greater stimulation due to a greater 
degree of lateral inhibition. An interesting phenomenon 
is noted when the receptors at the borders are examined. 
Receptor L is inhibited by its neighbors receiving a uniform 
stimulus as well as by receptor H which is receiving greater 
estimulation and hence has a greater inhibitory response. 


Fig. 2.—Case 1. Pseudofracture of dens. A, Frontal view showing 
dark line across dens (arrow). B, Lateral view showing no fracture, 
soft tissue shadows normal. C, Tomogram revealing no fracture. 


The total of the inhibitory effect produces a decreased 
overall response resulting in the valley recorded from 
receptor L. This is a negative Mach band. Conversely, 
receptor H is inhibited by its neighbors receiving uniferm 
stimulation. It too is inhibited by responses from ‘receptor 
L, although to a lesser extent. The total of the inhibitory 
effects on receptor H, therefore, is less than that of its 
neighbors, and the response is a peak or a positive Mach 
band. Total inhibitory effects are at maximum and mini- 
mum levels adjacent to boundaries ®f structures of dif- 
ferent radiographic or optical density. 
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Proof of Illusory Nature 


Since Mach band are optical illusions, simple methods 
may be used to prove they are not really present on the 
film. A detail film of the dens from a Water’s view in a 
patient asymptomatic for spinal disease shows a Mach 
band across the base of the dens (fig. 7A). Densitometric 
measurements of the film were made with a transmission 
densitometer (Betalog model 940, Medical and Electronic 
Instrumentation Co., London) at the levels indicated. 
Similarly, densitometric measurements were made of films 
of a patient with a fracture (fig. 78). Results are illustrated 
in figure 7C. There is no change in optical density when a 
Mach band passes through the densitometer, indicating 


Fig. 3.— Case 2, Pseudofracture of dens. A, Frontal view showing 
black line across base of dens (arrow) continuing to right (arrow- 
heads). B, Lateral view showing no fracture line: soft tissues normal 
C, Tomogram showing no fracture 


the band is an optical illusion. When the fracture line 
crosses the densitometer, a spike of increased optical 
density (blackness) occurs. This sudden change in optical 
density indicates a true change in density and means that 
the line is actually present on the film. i 

In one of Mach’s early experiments, he magnified photo- 
graphic plates under a microscope and observed the silver 
deposition patterns [5, 6]. Radiographs may be similarly 
studied. An increased zone of silver deposition will be 
noted along a true fracture. However, in a pseudofracture 
(Mach band), no increased deposit is present. e 

Why may Mach bands be photographed, since they are 
optical illusions? Mach’s answer was that the camera 
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Fig. 4.—A, Patient with neck pain following auto accident: true fracture of dens. Frontal radiograph showing fracture across base of dens (arrow- 
heads). Note Mach band across top of dens (arrow) due to shadow of occiput crossing this portion of dens. 8, Lateral view confirming fracture. 





Fig. 5.—A, Patient with neck pain after falling; true fracture of dens. Frontal radiograph showing fracture line across base of dens wider than pseudo- 
fractures in figs. 2 and 3. B, Lateral view showing posterior displacement and angulation of fractured dens. 


faithfully reproduces the differences in light intensity (con- 
trast) reaching the film and thus the photographic plate, 
print, negative, or x-ray will contain these differences. 
The retina of the eye, through the process of lateral 
inhibition, creates positive and negative Mach bands. 
Radiologists are familiar with the contrast-enhancing 
effects Mach bands have in different areas of the body. 
Mach band formation is favored in any situation where the 


shadows of structures of different radiographic densities 
overlap. In the region of the dens, the most likely structures 
to participate in Mach band formation are the posterior 
arch of the atlas, skin folds in the neck, incisor teeth, the 
occiput, and air over the back of the tongue [2-4]. It is 
imperative that radiologists recognize, the lines caused by 
these overlapping shadows as optical illusions. 





~ 
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Fig. 6.—Formation of Mach bands. (Modified from Lane et al. [1] ) 
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Fig. 7.—A, Pseudofracture (same as fig. 1). Densitometric measure- 
ments made at levels indicated; level O is Mach band. Arrow indicates 
direction of densitometer scan. B, Fracture of dens (same as fig. 4). 
Densitometric measurements made at levels indicated; level O is fracture. 
C, Composite of densitometric measurements of pseudofracture and 
fracture. Note sudden peak of increased optical density as fracture line 
crosses densitometer. 
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Chondroblastoma of the Calcaneus: Radiographic Features 
i with Emphasis on Location 


MORRIE E. KRICUN,' ROBERT KRICUN, AND MARVIN E. HASKIN 


Fourteen cases of chondroblastoma of the calcaneus 
have been examined and the radiographic features de- 
scribed. Thirteen occurred in males. In all but one case the 
location was either at the talocalcaneal articulation or 
adjacent to the posterior calcaneal cortex. A sclerotic 
margin was present in all instances. Occasionally, 
calcifications and septations were seen. 


Introduction 


Chondroblastoma was described as a cartilage-containing 
giant cell tumor by Kolodny in 1927 [1], a calcifying giant 
cell tumor by Ewing in 1928 [2], and an epiphyseal chon- 
dromatous giant cell tumor by Codman in 1931 [3]. It was 
not until 1942 that Jaffee and Lichtenstein [4] suggested 
the name chondroblastoma of bone, since they felt that a 
lesion derived from cartilage cells or cartilage-forming 
connective tissue and had no relationship to a giant cell 
tumor —a lesion which they felt was a distinct entity. 

Chondroblastoma is an uncommon primary bone tumor 
comprising less than 1%-3% of primary bone tumors from 
two large series [5, 6]. It occurs most frequently in the 
epiphyses and secondary ossification centers of long 
bones, with 70% occurring in the femur, humerus, and 
tibia in that order [5]. 

More than 450 cases of chondroblastoma have been 
reported, many from series containing 15 cases or more 
[5-16]. Chondroblastoma of the calcaneus has been re- 
ported [5, 6, 9-11, 15-17]. After a careful analysis to 
eliminate duplicates, we found 19 reported cases. Five 
large review series of chondroblastoma [12, 14, 18-20] 
consisting of from 101 to 182 cases added no new cases 
involving the calcaneus. Radiographs of only three cases 
have been published [6, 11]. 

We have examined 14 cases of chondroblastoma of the 
calcaneus and found 13 occurring in one of two areas— 
a feature not previously described. The 14 cases were 
from the following sources: cases 1 and 2 (D. C. Dahlin, 
personal communication); case 3 (L. V. Ackerman and M. 
Kyriakos, personal communications, [16]; case 4 (present 
report); cases 5-7 [6]; case 8 [5]; case 9 [5, 11]: case 10 
(D. C. Dahlin, personal communication); case 11 [5]: case 
12 [9]; and cases 13 and 14 [6]. 


Case Report 


Case 4, a 23-year-old white male, gave an 8 month history of 
aching pain in the left heel. There was morning stiffness and 
limitation of motion of the left ankle. Physical examination dis- 
closed minimal deep tenderness of the left calcaneus with slight 
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limitation of motion of the subtalar joint. Radiographic exam- 
ination revealed a discrete lesion measuring 3.5 x 2.5 cm in the 
superior midcalcaneus bordering the talocalcaneal articulation 
(fig. 1A). Tomograms showed a sclerotic rim (fig. 18); no calci- 
fications or septations were noted. At surgery, amber fluid mixed 
with blood was aspirated from the lesion. The solid portion of the 
lesion was Curetted and packed with bone chips. The histopatho- 
logic diagnosis was chondroblastoma (fig. 1C). The postoperative 
course was uneventful. 


Clinical and Radiographic Features 
Age, Sex, and Incidence 


Of the 14 cases reviewed, age was recorded in 12 and 
ranged from 11 to 61 years. However, seven were in the 
second decade. Thirteen of the 14 cases were males. A 
male preponderance, although of lesser degree, was also 
noted when other areas of the skeleton were involved by 
chondroblastoma [5, 14, 15]. In two large series of chon- 
droblastoma [7, 15], the calcaneus was involved in 3.2% 
and 5.8%, respectively. 


Location 


Nine of the 14 cases (64%) involved the calcaneus ad- 
jacent to the talocalcaneal articulation (fig. 2, cases 1-9). 
Four cases (35.7%) were in the posterior calcaneus (cases 
10-13). One case occurred in the anterior aspect of the 
body of the calcaneus—a location more typical of a cyst 
(case 14). Because of the unusual location of this last 
case, the microscopic slides were reexamined to confirm 
that this was a chondroblastoma. 

Why chondroblastoma occurs mainly in the region of 
the talocalcaneal articulation and posteriorly in the cal- 
Caneus is not certain. Posterior tumors may arise from 
incorporation of cartilage rests from the cartilage plate 
into the apophysis, analogous to epiphyseal chondro- 
blastoma in the long bones. It is speculative whether tumor 
adjacent to the talocalcaneal articulation arises from 
cartilage rests from articular cartilage. 


Size and Shape 


Tumors ranged from 1.5 X 2.5 cm to 6.5 X 4 cm (aver- 
age, 3 cm). All lesions were oval. It was not possible to 
evaluate expansion, since only lateral radiographs were 
examined. 


Margin and Matrix 


The margin was smooth around the entire tumor in nine 
cases and lobulated in five. A sclerotic margin surrounded 
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' immature benign cartilaginous matrix. 
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Fig. 2.— Diagrammatic representation of location of 14 cases of chondroblastoma in calcaneus. A = anterior, P = posterior, S = superior, T = talus, 
TCA = talocalcaneal articulation. 





616 


13: 


14. 


15. 


epifisario benigno. Arch Ital Anat /sto/ Patol 41:165-288, 
1967 

Plum GE, Pugh DG: Roentgenologic aspects of benign 
chondroblastoma of bone. Am J Roentgenol 79:584—-591, 
1958 

Salzer M, Salzer-Kuntschik M, Kretschmer G: Das benigne 
Chondroblastom. Arch Orthop Unfallchir 64:229-244, 
1968 

Schajowicz F, Gallardo H: Epiphysial chondroblastoma of 
bone: a clinico-pathological study of sixty-nine cases. J Bone 
Joint Surg [Br] 52:205-226, 1970 


. Spjut HJ, Dorfman HD, Fechner RE, Ackerman LV: Tumors 


17. 
18. 


19. 


20. 


KRICUN ET AL. 


of bone and cartliage, in Atlas of Tumor Pathology, second 
series, fascicle 5, Washington, D.C., Armed Forces Institute 
of Pathology, 1970, pp 33-50 

Lichtenstein L: Bone Tumors. St. Louis, Mosby, 1965 
McBryde A Jr, Goldner JL: Chondroblastoma of bone. Am 
J Surg 36:94-108, 1970 

Ravault PP, Vignon G, Lejune E, Bouvier M, Vauzelle JL, 
Meunier P: Le chondroblastome bénin des os. A propos de 
six observations anatomo-cliniques. Rev Rhum Mal Osteo- 
artic 36:215-224, 1969 

Shanmuga Sundaram TK: Benign chondroblastoma. J Bone 
Joint Surg [Br] 48:92-104, 1966 


The Application of Fast Screen-Film Systems to 


Excretory Urography 


DEREK P. STABLES,! RAYMOND P. ROSSI, SAMUEL B. CARUTHERS, JR., AND NANCY ANDERSON 


Rare earth and barium fluorochloride screen-film com- 
binations of different relative speeds were compared to 
conventional calcium tungstate systems in patients under- 
going excretory urography under controlled conditions. 
Radiographs were ranked by subjective impressions of 
detail, contrast, mottle, motion unsharpness, overall 
quality, and acceptablility. Compared to a medium speed 
calcium tungstate screen/film combination (assigned a 
speed of 1), screen-film systems in the 2-5 speed range 
offered improvement in overall quality due to diminished 
respiratory motion unsharpness at the cost of some loss 
of detail and increase in mottle. Other advantages and 
disadvantages of fast screen-film systems are discussed. 


Introduction 


New generations of intensifying screens utilizing rare 
earth or barium fluorochloride phosphors have become 
commercially available. Objective measurements of 
imaging characteristics of the rare earth screen-film com- 
binations have shown the potential for a two-to tenfold 
exposure reduction compared to conventional calcium 
tungstate systems, at the cost of impaired resolution and 
increased noise (mottle) as screen-film speed increases 
(1, 2]. The present study applies these newer screen-film 
systems to excretory urography, using comparisons of 
image quality made under controlled conditions. 


Materials and Methods 


Seven screen-film combinations were tested (see table 1). 
Their relative speeds for abdominal radiography were determined 
from the exposure factors required to produce radiographs of 
the same optical density (+ 0.15) at 60, 70, 80, and 90 kVp. A 
33 X 40 X 20 cm solid Plexiglass phantom was used in con- 
junction with the same radiographic apparatus employed for the 
subsequent clinical study. 

All examinations were conducted in a single urographic room 
equipped with a recently calibrated 700 mA, three phase, SİX 
pulse generator and a new x-ray tube with 2.5 mm Al total fil- 
tration. The large focal spot (1.2 mm nominal) was used through- 
out, with a 1 m focus-film distance and a 103 line, 10:1 moving 
grid. 

The kilovoltage and milliamperage were monitored on a 
recorder connected to a high tension circuit (Machlett Dynalyzer 
Il): variation was less than + 3 kV and + 5%, respectively. 
Kilovoltage ranges were 60-68, 64-76, and 76-90 for thin, 
average, and obese individuals, respectively. Milliamperage was 
set at 500 for thin and average patients and 700 for obese sub- 
jeets. Exposure times were adjusted to suit the relative speeds 
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of the screen-film systems tested. All exposures were made by 
one radiographer. Film-screen contact on the cassettes used in 
this study was checked by the wire mesh test [3]. 

Two screen-film systems were evaluated during each uro- 
graphic examination by the exposure of one film from each 
system 10 min after injection of contrast medium and by 
subsequent comparison of image quality. The two test films on 
each patient were exposed within 1 min of each other. If the 
resulting radiographs were not of comparable overall density, 
the patient was excluded from the study. All test films were 
passed through the same 90 sec processor at 34.4°C; sensi- 
tometric monitoring was performed daily, and the variation never 
exceeded + 0.2 at an optical density of 1.0 

Radiographs were evaluated independently by two radiolo- 
gists on a rotating viewer checked for uniformity of illumination. 
Pairs of test radiographs identified by number only were 
arranged in random order. The film edges were masked to cover 
screen-film identifications. Each member of a pair of radiographs 
was rated as much better, better, equal to, worse, or much 
worse than its mate for detail, contrast, and overall quality. 
Individual radiographs were evaluated for mottle (none or mild, 
moderate, severe) and respiratory motion unsharpness. Average 
scores were then calculated for each screen-film system. The 
number of radiographs rated as unacceptable for urographic 
diagnosis was recorded by each radiologist. 

Comparison radiographs were obtained on 53 patients. 
Sequential patients over the age of 45 were used for the first 
phase of the study when the standard Par/XRP 1 screen-film 
combination was compared against five faster systems. Because 
of the small dose of additional radiation, the age limit was low- 
ered to 16 for the second phase in which Blue Max 2/XRP 1 and 
three other fast systems were compared. 


Results 


The relative speed ranges derived from the preliminary 
phantom study are shown in table 1. These speeds are in 
agreement with previous sensitometric determinations [2] 
to within 20%. The values represent the range of screen- 
film speeds relative to the medium speed calcium tungstate 
system over the kilovoltage range employed. This depen- 
dence of relative screen-film speed on kilovoltage is the 
result of differences in phosphor absorption character- 
istics [2] and will be reflected in a variable technique 
conversion factor dependent upon the kilovoltage used 
and the anatomic area under study. 

The results of the subjective evaluations are shown in 
tables 1—3. Interobserver agreement was greater than 
87% in all categories. g 
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TABLE 1 


Detail, Overall Quality, and Respiratory Motion Unsharpness 


Screen/Film Relative 
System Speed 

POPLAR 8 52 caee a cme e ea wer 1 

Hi PIUS/XRP faiok dccccscsa ss. ZO= 2a 
ro 8 Si a re 1.7- 3.0 
ME. 6s ce E ees eye =~ OO 
Blue Max 2/XRP1........... 3.5- 48 
Quanta 2/XRP1............. 3.5- 49 
PETA siesta 3-2 ae bg MOTO 


Respiratory 


Radio: Overall Motion 
graphs Detail” Quality? la a 
= 1 1 50 
8 0.73 2.14 O 
13 0.68 1.42 23 
6 0.45 1.83 17 
26 0.38 1.67 12 
15 0.07 0.795 13 
4 0.00 0.10 O 


Note.— Par, Hi Plus, and Quanta 2 from Du Pont; XRP 1 from Kodak; a 4, a 8, XD, and XM from 3M: and Blu Max 
2 from General Electric. Relative speeds derived from phantom experiment. 


* Average score relative to Par/XRP 1. 
F Any degree of respiratory motion unsharpness. 


TABLE 2 


Unacceptable Radiographs and Contrast 








Cause of Unacceptability 


No Mottle, 
Screen/Film Relative Radio- Contrast, Contrast 
System Speed graphs Motion Detail Score” 
Par/XRP 1... .. 1 34 6 O 1 
a4/xXD....... 2 13 1 O 0.68 
Hi Plus/XRP 1.. 2 8 O O 0.93 
Quanta 2/XRP 1. 4 15 1 O 0.89 
BIX D: sok ed win 4 6 O O O.73 
Blu Max 2/XRP1._... 4 26 O 1 0.92 
a 8/XM. 10 4 O 3 0.63 
Total 106 8(8%) 4(4%) 





“Average score relative to Par/XRP 1 Higher score indicates shorter gray scale 


Discussion 


Of the test radiographs in this study, 96% were rated 
acceptable to both radiologists in terms of mottle, detail, 
and contrast. From this statistic alone it would seem that 
the question is not whether fast screen-film systems can 
be applied to excretion urography but what the optimal 
speed range is. Since the a 8/XM system accounted for 
all but one of the unacceptably mottled and low contrast 
radiographs, the speed range of 10 (relative to Par/XRP 1) 
cannot be recommended for regular use at present. The 
system might be applicable in the rare context of 
urography performed with mobile apparatus. 

The five systems within a speed range of 2-5 produced 
radiographic detail inferior to Par/XRP 1 both in the pres- 
ent analysis and in previous resolution tests [2]. However, 
some of the differences were slight, and detail is only one 
factor influencing the recognition of urographic abnormal- 
ities. Indeed, fine detail was critical for only one exam- 
ination in this study, a patient with congenital tubular 
ectasia. Other significant factors include the degree of 
urinary tract opacification by contrast medium, subject 
contrast, superimposition of shadows, motion unsharp- 
ness, filming sequence, and observer error. Of these 
. 


factors, respiratory motion unsharpness is both pervasive 
and potentially amenable to correction. All discrepancies 
between the scores for detail and overall film quality in this 
series were attributable to the degrading effect of motion 
unsharpness. The trade-off between elimination of motion 
unsharpness and loss of detail favored the former so 
strongly that Par/XRP 1 fell into fifth place in the ranking 
for overall quality. 

This trade-off will be less spectacular in centers which 
employ higher kilovoltage ranges and higher output gener- 
ators to minimize motion unsharpness in urography. How- 
ever, a Change to faster screen-film systems would offer 
a choice between the future purchase of less expensive 
lower output generators, the use of a smaller focal spot, 
or the lowering of the kilovoltage range to between 60 
and 70 kVp to enhance subject contrast during urography. 
Reduction below 60 kVp would probably not be helpful 
because of the diminished speed advantage of rare earth 
screen-film systems in that kilovoltage range [2]. A further 
technical advantage of fast screen-film systems is the 
probable prolongation of tube life when equipment is no 
longer pushed to its operational limits. 

Aside from these considerations of image quality and 
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TABLE 3 


Evaluation of Mottle 








Relative 
Speed 


Screen/Film 
System 


Hi Plus/XRP I.ou caddie cameras 
Par/XRP1................. 
R TaS a AE EPEE EE EEE 


AIAD araneae e a 


ABIXM o rarnana cows 1 


radiographic apparatus, the use of fast screen-film systems 
for excretory urography offers a substantial reduction in 
radiation dose per exposure. This is particularly relevant 
in females where gonad protection is seldom feasible 
during urography. Further reduction in dosage per exam- 
ination will accrue from the virtual elimination of repeat 
exposures prompted by motion unsharpness. 

The potential disadvantages of rare earth systems have 
been listed by Rossi et al. [2]. Safelight modification, if 
green-sensitive film is to be used, and the provision of 
radiographic technique conversion factors appropriate 
to the kilovoltage range are short term problems. The 
differences in energy response between the screens and 
the sensing detectors of conventional phototimers may 
create difficulties if urography is performed in general 
radiographic rooms equipped with phototimers; special- 
ized urographic rooms are less likely to be equipped for 
phototimed exposures. A major disadvantage is the high 
cost of rare earth screens which are between two and 
three times more expensive than calcium tungstate screens. 

Radiologists who switch to faster screen-film systems 
will have to adjust to an increase in radiographic mottle 
(table 3). This is not surprising in view of the inverse rela- 
tionship between quantum mottle and radiation exposure 
[4]. The high ranking of Blu Max 2 in overall film quality 
despite almost invariable moderate or severe mottle indi- 
cates that mottle may be less objectionable in urographic 
examinations than in abdominal studies of low contrast 
detail, such as plain radiographic evaluation of gallstones. 

A comparison of the subjective ranking of detail with the 
resolution values determined previously [2] confirms that 
objective testing can be used to predict certain parameters 
of image quality in clinical use. Precise correlation cannot 
be expected, since resolution testing does not take into 
actount the influence of system noise (mottle) or patient 
variables such as subject contrast and obscuring shadows. 
We did not attempt to,compare our subjective measure- 
ments of mottle with published measurements of Wiener 
noise spectra for a4 and a8 screens |1] since those 
measurements were based on earlier versions of the 
screens than the ones we tested. The subjective evaluation 
of contrast correlated well with previous measurements of 
average gradient [2] except in the case of a4/XD and 


No Mottle (%) 

Radiographs None or Mild Moderate Severe 
8 87 E3 O 

34 85 t5 O 

6 67 33 O 

19 47 53 O 

13 31 62 Fi 

26 4 54 42 

4 O O 100 

106 49 36 16 


a 8/XD. Possible explanations for these systems being 
graded low in contrast are the blue tint of the XD film 
base and the relatively high base-plus-fog density of this 
film [2]. 

Our data are insufficient for definitive judgment on the 
relative merits of the five screen-film systems in the speed 
range 2-5, except that the barium fluorochloride screens 
(Quanta 2) seem to perform less well than the rare earth 
and Hi Plus screens. More sets of comparison radiographs 
need to be obtained using patients with a broad range of 
abdominal size. In addition, there are other screen-film 
systems in this speed range which we have not yet tested. 

These results cannot be extrapolated to other radiologic 
examinations. Fast screen-film systems are unlikely to have 
great merit in extremity radiography. However, there are 
favorable reports of the application of rare earth systems 
to angiography [5], obstetric radiology [6], and pediatric 
radiology [7]. 
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CT-guided Antegrade Pyelography and Percutaneous Nephrostomy 


JOHN R. HAAGA,' MARGARET G. ZELCH,! RALPH J. ALFIDI,! 
BRUCE H. STEWART,* AND JAMES D. DAUGHERTY! 


Percutaneous antegrade pyelography and percutaneous 
nephrostomy can be easily performed using CT guidance. 
CT provides cross-sectional images which facilitate ac- 
curate needle placement into the renal pelvis. CT is capable 
of detecting subtle density differences within the tissues 
so that even renal pelvises which do not contain contrast 
material and are not dilated can be accurately punctured. 
In addition to these procedures, CT accurately displays the 
perinephric space so that assessment of complications is 
possible. Four of five attempted percutaneous nephro- 
stomies and two antegrade pyelograms were successfully 
performed using CT guidance. 


Percutaneous needle puncture of the renal pelvis for 
antegrade pyelography has become a widely accepted 
technique. After the initial blind technique introduced by 
Goodwin et al. [1], guidance by fluoroscopy and ultra- 
sound have been described. This report introduces CT as a 
guidance method for percutaneous puncture of the renal 
pelvis for either antegrade pyelography or percutaneous 
nephrostomy. 


Technique 


Following injection of 50 ml Renografin 60%, a routine 
series of diagnostic CT scans is obtained to localize the 
kidneys and renal pelvis. After the appropriate scan is 
selected, a metal marker is placed on the skin at a pro- 
spective entry point; the area is rescanned to determine 
the suitablility of this metal marker to the renal pelvis. 
When the marker is in an appropriate area, several 
procedures can be performed. 


Antegrade Pyelogram 


A double-needle technique is used for the antegrade 
pyelogram. Following a Betadine scrub and infiltration 
of a local anesthetic, an 18 gauge disposable needle is 
inserted into the abdominal wall. A repeat scan is taken to 
check the direction of the needle in relation to the renal 
pelvis. After the distance to the renal pelvis is measured, 
a 22 gauge thin needle is inserted through the 18 gauge 
needle and advanced to the proper depth. Following return 
of urine, contrast material is injected and a plain film 
is taken. 


Percutaneous Nephrostomy 


After the entry point is selected, the skin is prepared as 
for an antegrade pyelogram. A 15.2 cm 18 gauge Teflon- 
sheathed needle is intreduced into the abdominal wall, 


Received June 28, 1976; accepted after revision December 16, 1976. 


but is not advanced until a repeat scan is taken. Since the 
scan diameter on the Delta scanner is 50 cm, the 15.2 cm 
needle can easily clear the gantry if the patient is shifted 
to the opposite side of the opening. On the repeat scan the 
needle is accurately advanced to the measured depth. A 
repeat scan can be taken to confirm the position of the 
needle tip within the pelvis. At this time the metallic stylet 
and needle are removed, leaving the plastic catheter within 
the renal pelvis. Since fluoroscopy is not available with the 
scanner, an angiographic wire is placed in the renal pelvis 
before the patient is moved. The wire secures the catheter 
while the patient is moved to the fluoroscopic unit. A 
plastic catheter is used instead of a metal needle to prevent 
shearing action on the kidney during movement of the 
patient. Under fluoroscopy, a pigtail catheter is inserted 
using the Seldinger technique [4]. 


Results 


To date, we have successfully performed two unilateral 
antegrade pyelograms and four percutaneous nephro- 
stomies (bilateral in two patients). A fifth percutaneous 
nephrostomy was attempted unsuccessfully in one of the 
patients who had had an antegrade pyelogram 12 hr 
earlier; the pelvis had decompressed itself in the peri- 
nephric space through the needle tract. In this patient 
(case 1) the pelvis was easily entered on the antegrade 
pyelogram but could not be reentered 12 hr later. 


Case Reports 
Case 1, Antegrade Pyelogram 


A 49-year-old man was transferred to the Cleveland Clinic 
because of anuria. The patient had undergone surgery for tran- 
sitional cell carcinoma of the bladder and had received several 
courses of radiation therapy. Two months after the last treat- 
ment, he developed increased pain in the right inguinal area; 
urinary output decreased and he had nausea and vomiting. The 
patient was admitted to the local hospital and was then trans- 
ferred to the Cleveland Clinic because of progressive 
azotemia. 

An intravenous pyelogram demonstrated bilateral nonvisual- 
ization (fig. 1A). A CT-guided antegrade pyelogram was per- 
formed (figs. 18 and 1C) and demonstrated obstruction of the 
distal right ureter secondary to tumor (fig. 1D). A CT-guided 
percutaneous nephrostomy was attempted 12 hr later but was 
unsuccessful. The obstructed system had decompressed retro- 
grade into the perinephric space making placement® of the 
needle difficult (fig. 1&). Palliative surgery was performed; a 
totally obstructing right lower ureteral carcinoma was resected 
and a right ureteral neocystostomy was performed. 


' Department of Radiology, Cleveland Clinic Foundation, 9500 Euclid Avenue, Cleveland, Ohio 44106. Address reprint requests to J. R. Haaga. 
? Department of Urology, Cleveland Clinic Foundation, Cleveland, Ohio 44106. 
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Fig. 1.—Case 1. A, Plain film of abdomen 24 hr after intravenous 
injection of 100 mi Renografin showing only poor visualization of 
right collecting system. Large amount of contrast material has beep 
excreted vicariously into gallbladder and intestine. B, CT scan showing 
contrast material excreted into colon and gallbladder. Note only small 
amount of contrast within renal pelvis (arrow). C, CT scan showing 
needle inserted percutaneously into rena? pelvis (arrow). D, Radio- 
graph showing collecting system filled with contrast down to point of 

obstruction. £, CT scan taken before attempted percutaneous 


nephrostomy showing contrast material in perinephric space (arrow); 
contrast accumulated because of 


retrograde decompression of 
obstructed collecting system. 
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Fig. 2.— Case 2. A, CT scan showing needle placement (arrow) for percutaneous nephrostomy. Note functioning nephrogram of left kidney, but only 
water-density material within collecting system. B, CT scan showing wire inserted into renal pelvis; note curvature of flexed wire (arrow). C, Radiograph 
showing no. 8 French pigtail catheter inserted over angiographic wire and contrast material injected. 


Case 2, Percutaneous Nephrostomy 


A 65-year-old woman with grade IIl carcinoma of the bladder 
producing bilateral hydronephrosis and bladder outlet obstruction 
was transferred to the Cleveland Clinic. An intravenous pyelo- 
gram demonstrated hydronephrosis of the right kidney and a 
nonfunctioning left kidney (fig. 2A). Progressive azotemia devel- 
oped and the serum creatinine increased from 3.5 mg/100 ml 
on admission to 6.2 mg/100 ml. A percutaneous nephrostomy 
was performed on the right side using the technique described 
(figs. 2B—2D). Because some function of the left kidney was 
noted on CT, a left-sided nephrostomy was suggested (fig. 26). 
The patient’s creatinine continued to rise from 6.2 mg/100 ml 
to 7.5 mg/100 ml. Percutaneous nephrostomy was performed 
on the left side. During the next 4 days the patient’s serum 
creatinine decreased to 3.2 mg/100 ml. Her condition improved 
and permanent urinary diversion was then established by open 
right nephrostomy. 


*Discussion 


Percutaneous antegrade pyelograms and percutaneous 
nephrostomies are useful techniques for the evaluation 
and temporary drainage of obstructed collecting systems; 
the indications have been previously discussed [4—6]. 

The technique we describe offers several advantages. 


The first is derived from the ability of CT to image subtle 
density differences which are not dependent on contrast 
material. In patients whose renal function has declined to 
the point that concentration of the contrast agent is not 
possible, the “water“density pelvis can still be visualized 
and the antegrade pyelogram or percutaneous neph- 
rostomy successfully performed (case 2). Patients who 
have no apparent renal function by radiography may have 
functioning renal cortex demonstrated by contrast 
enhancement on the scan (case 2). 

The second advantage of CT guidance is the cross- 
sectional anatomic display. The kidneys and contiguous 
organs within the anatomic slice are clearly displayed, per- 
mitting excellent visualization of a small renal pelyis, with 
or without contrast material, and affording the oppor- 
tunity for accurate needle placement. Becausé of the 
capability of imaging subtle densities, even a small, poorly 
functioning renal pelvis can be punctured (case 1) for 
either an antegrade pyelogram or percutaneous neph- 
rostomy. Another benefit of the cross-sectional display 
is elimination of overlying shadows which may be con- 
fusing on a conventional radiograph or with fluoroscopy. 
On CT, contrast material which lies within the gastroig 
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Fig. 3.—CT scan showing perinephric hematoma (arrowheads) in 
patient who had blind percutaneous biopsy. Edge of kidney (arrow) can 
be seen despite hematoma. 


testinal tract following vicarious excretion does not overlie 
the renal silhouette and pelvis, and therefore does not 
cause such confusing shadows (fig. 18). 

There are definite indications for fluoroscopic- and CT- 
guided procedures. Fluoroscopic puncture is indicated in 
those instances when the renal pelvis contains contrast 
and is well seen. CT-guided procedures are indicated when 
there is no excretion of contrast material or contrast in the 
gastrointestinal tract causes confusing overlying shadows. 

The potential complications of the technique are the 
same as for ultrasonic and fluoroscopic guidance methods. 


In one patient we encountered both perinephric extrav- 
asation and a pneumothorax (both have been reported 
during renal cyst puncture). Other complications include 
hematomas secondary to vascular damage, urinary extrav- 
sation with urinoma or abscess formation, injury to ab- 
dominal viscera, and possibly damage to intraabdominal 
nerves. However, with the more accurate display and 
needle placement by CT, such complications will hopefully 
be fewer than previously reported. Assessment of possible 
complications may actually represent another advantage 
of CT. Because the device does not rely on visualization 
of contrast material, extravasation of urine, contrast 
medium, or blood in the perinephric or subcapsular space 
can be easily appreciated (figs. 1£ and 3). 
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Differentiation between Renal Allograft Rejection and 


Acute Tubular Necrosis by Renal Scan 


FRANCIS L. DELMONICO,!:2 KENNETH A. McKUSICK,? A. BENEDICT COSIMI,1 AND PAUL S. RUSSELL’ 


The usefulness of the renal scan in diagnosing technical 
complications in the renal transplant patient is well estab- 
lished. However, the ability of the renal scan to differ- 
entiate between acute rejection and acute tubular necrosis 
has remained uncertain. We have evaluated the effective- 
ness of the 29 ™Tc DTPA computer-derived time-activity 
curve of renal cortical perfusion, as well as data obtained 
from scintillation camera images, in making such diag- 
noses. Fifteen patients with a clinical diagnosis of either 
acute rejection or acute tubular necrosis, or both, were 
studied retrospectively. Technetium scan diagnoses did 
not agree with the clinical assessment in nine of the 
patients. Thus selection of a course of treatment should 
not be based on data obtained from the scan alone. 


The clinical usefulness of radionuclide renal scanning as a 
sensitive monitor of renal allograft function has remained 
controversial. Generally, when major technical complica- 
tions such as arterial thrombosis, urinary fistula, or urinary 
obstruction develop, the renal scan has been invaluable in 
providing an accurate assessment of the anatomic de- 
rangement with little attendent morbidity [1-4]. However, 
the ability of the renal scan to make the important distinc- 
tion between allograft rejection and acute tubular necrosis 
during the immediate posttransplant period has been less 
certain. Such a differential diagnosis is frequently required 
after renal transplantation in which significant ischemic 
injury of the allograft has occurred. 

In an attempt to improve the differential diagnostic 
capability of the renal scan, information obtained from 
computer-derived time-activity curves of renal cortical 
perfusion was added to that obtained from scintillation 
camera images [5, 6]. We evaluated the effectiveness of 
the renal scan in differentiating acute allograft rejection 
and acute tubular necrosis using both types of information. 


Materials and Methods 


The series consisted of 15 patients seen over an 18 month 
period in whom a Clinical diagnosis of acute rejection (early or 
late), acute tubular necrosis, or both, was possible. Six other 
patients with the same differential diagnosis were evaluated but 
were excluded either because the clinical diagnosis remained 
uncertain retrospectively (three patients) or because technical 
difficulties with radionuclide injection precluded a scan inter- 
pretation (three patients). Patients ranged in age from 17 to 64 
years. Thirteen received allografts from nonliving donors. Renal 
scaps were obtained in each of these patients as a component of 
their workup for deteriorating renal function rather than in any 
predetermined serial fashion. 


The techniques of allografting and the immunosuppressive 
regimen, consisting of azathioprine, prednisone, and antithy- 
mocyte globulin, have been previously described [7]. All 
cadaver donor allografts were preserved with pulsatile perfusion 
on the Waters-Mox 100 machine [8]. Acute allograft rejection 
was diagnosed by the usual clinical and laboratory criteria [9], 
with open renal biopsies further confirming the diagnosis in 
eight of the 15 patients. Rejection episodes were treated pri- 
marily by increasing the steroid dosage. If this appeared inef- 
fective, local allograft irradiation (a total of 600 rad in four 
doses) was also administered. 

The scanning technique was identical for all patients. A Searle 
Radiographic HP Pho-gamma Ill scintillation camera with a 
parallel-hole (LEAP) collimator was positioned to include the 
aorta, renal transplant, and bladder. A bolus of 10 mCi °9"Tc 
DTPA was injected through an antecubital vein as the patient 
lay supine. Data were collected with a Hewlett-Packard 2100 
computer at 3 sec intervals for 1 min, then at 1 min intervals for 
20 min. Concurrent analog 35 mm images were obtained. 
Regions of interest including the activity confined within the 
boundaries of the aorta as visualized, activity within the renal 
cortex, and background activity were defined from the 
computer-derived data. 

Time-activity curves normalized for area were obtained for 
O-60 sec (perfusion) and 1—20 min (function). That is, the 
activity present during each unit of time (3 sec) was determined 
for a region of interest (aorta, renal cortex); then an average 
amount of activity was calculated per computer image cell (pixel). 
Thus the time-activity curves represent activity in time of equal 
areas from each of the regions of interest. The perfusion time- 
activity curves were considered normal if the ratio of renal to 
aortic peaks was greater than 0.75, the aortorenal transit time 
was no greater than 6 sec, and the critical renal peak was sharply 
defined (fig. 1). 

Perfusion, renal function, and ureteral patency were also 
assessed using the 35 mm camera images. A renal scan demon- 
strating normal perfusion by such criteria, yet poor function as 
evidenced by a quantitative decrease in renal clearance of the 
radionuclide agent, was considered representative of acute 
tubular necrosis. Conversely, a diagnosis of acute rejection was 
made when the transplant perfusion characteristics (i.e., the 
quality of renal peak, the ratio of renal to aortic peak, and the 
aortorenal transit time) were found to be abnormal. 


Results 


The patients were divided into three groups on the basis 
of clinical course: group 1, patients with acute tubular 
necrosis only (i.e., no clinical or biopsy evidence eof allo- 
graft rejection); group 2, patients with acute tubular 
necrosis followed 2-6 days later by acute allograft 
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Fig. 1.—Typical time-activity curves of allograft perfusion. Since ordi- 


nate represents units of radioactivity normalized for area, no scale is 
possible. Normal = aortorenal transit time < 6 sec, renal aortic peak 
ratio 0.9, peak quality sharp. Acute tubular necrosis (ATN) = 6 sec 
transit, peak ratio 0.75, quality sharp. Rejection = 9 sec transit, peak 
ratio 0.4, absent peak. 


rejection; and group 3, patients with either early or late 
acute rejection. 

The three patients in group 1 had poorly functioning 
allografts secondary to acute tubular necrosis from the 
time of transplantation. All three allografts were preserved 
for less than 36 hr, and warm ischemic times were not pro- 
longed. Renal scans were obtained 24—96 hr after trans- 
plantation. In two of these patients, the scan diagnosis was 
incorrectly that of acute rejection, based on the poor per- 
fusion characteristics noted in each allograft. No clinical 
signs or symptoms of rejection were present, and histo- 
pathologic and immunofluorescent examination of open 
renal biopsy material confirmed the absence of rejection 
activity. In the third patient, the scan diagnosis of acute 
tubular necrosis correlated correctly with the clinical 
course. 

In the five patients in group 2, poor allograft function 
immediately following transplantation was again attributed 
to acuté tubular necrosis. Preservation histories of these 
allografts were similar to those in group 1. Each of the 
patients in group 2 subsequently experienced an episode 
of acute rejection within the first 10 days after 
transplantation. 

In three of the five group 2 patients, the renal scan ac- 
curately assessed the clinical sequence of events. The 
initial renal scan was performed 48-72 hr after trans- 
plantation and consistently showed good quality perfusion 


as demonstrated by the aortorenal transit time, the quality 
of the renal peak, and the ratio of the renal to the aortic 
peak. In each case, a scan diagnosis of acute tubular 
necrosis was made which correlated well with the clinical 
absence of any signs of rejection. A second renal scan 
was obtained in each of these three recipients 4—9 days 
after transplantation; during that period renal function 
had either remained unchanged or worsened. The renal 
scan diagnosis of acute allograft rejection was made on 
the basis of the marked decline of the allograft cortical 
perfusion. The perfusion characteristics of these scans 
are exemplified by the typical rejection curve of figure 1. 
Open renal biopsy confirmed the diagnosis of rejection in 
two of these patients. Following immunosuppressive treat- 
ment for rejection, the clinical course of all three patients 
stabilized with normal renal function, and the quality of the 
cortical perfusion in subsequent renal scans improved 
rapidly. 

In the other two patients in group 2, the renal scan 
diagnoses were not consistent with the clinical evaluation. 
In one, a conclusive scan interpretation could not be made 
because of the disparity between the aortorenal transit 
time and the quality of the renal peak. In the second patient, 
the scan diagnoses were erroneously the opposite of the 
clinical evaluation, with open renal biopsy substantiating 
the correct clinical diagnosis of rejection at the time that 
renal scan data suggested acute tubular necrosis. 

In the seven patients in group 3, a Clinical diagnosis of 
acute rejection was made 6-41 days after transplantation 
using the usual clinical and histopathologic signs of rejec- 
tion plus the return of renal function to normal after treat- 
ment with increased doses of steroids. In five of these 
seven patients, the renal scan diagnosis was incorrect and 
considered not consistent with a clinical diagnosis of 
rejection. 


Discussion 


Acute tubular necrosis in the period immediately after 
transplant makes the diagnosis of concomitant acute allo- 
graft rejection difficult. Some degree of tubular necrosis 
after renal transplantation has been reported in as many 
as 50% of recipients of cadaveric donor kidneys [8]. Thus 
the simultaneous occurence of acute rejection and acute 
tubular necrosis in an allograft is not unusual. Under such 
circumstances, the usual laboratory and clinical determi- 
nants of rejection are of little help in establishing the diag- 
nosis. Since delay in recognition and treatment of a 
rejection episode may result in irreversible damage to the 
allograft, other diagnostic parameters have been sought. 

During the past 10 years, renal scanning techniqyes 
have become quite sophisticated, with numerous trans- 
plant centers reporting their usefulness as a noninvasive 
method of assessing a variety of posttransplant abnormal- 
ities. Diagnosis of acute and chronic rejection, renal artery 
and vein thrombosis, segmental infarction, acute tubular 
necrosis, and urinary obstruction and leakage have been 
established solely with the use of the renal scan |1, 3, 4, 
10, 11]. 
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More recently, it has been reported that the renal scan 
can accurately differentiate between renal allograft rejec- 
tion and acute tubular necrosis, thereby also diagnosing 
allograft rejection superimposed on a kidney with acute 
tubular necrosis [2, 12, 13]. The importance of obtaining 
serial studies in transplant patients beginning the day 
after surgery has been emphasized [12]. However, con- 
troversy has arisen concerning the ideal radionuclide agent 
for such studies. Salvatierra et al. [2] and Mandel et al. 
[12] favor !3!1 Hippuran, whereas Pavel et al. [6] claim 
the data generated from Hippuran scans are inconclusive. 
They prefer 99" Tc DTPA with computer-processed time- 
activity Curves. 

We selected22™Tc DTPA for several reasons. ?°"Tc 
DTPA has a short physical half-life of 6 hr and lacks beta 
radiation. Higher quantities may be given compared to 
131) Hippuran, providing greater radiation flux with lower 
radiation dose to the patient, thereby making possible 
assessment of vascular structures and renal perfusion 
following a bolus intravenous injection. °°™Tc had been 
preferentially labeled to many substances for organ 
imaging because of its favorable physical characteristics 
for scintillation detectors [14]. Following a bolus injection 
of 2%Tc DTPA, first-transit rapid-sequence images have 
sufficient detail to assess the patency of the aorta and the 
iliac artery and its renal arterial anastomosis. Additional 
anatomic detail can be obtained after 1-5 min as the 
radiopharmaceutical passes through the kidneys. The 
patency of the renal pelvis and the ureter can be observed 
from the images over the subsequent 20 min as the radio- 
nuclide is excreted into the bladder. In patients with normal 
renal function, some parenchymal activity remains 
throughout the entire period of imaging, but there is a 
perceptible diminution in renal size as cortical radioactivity 
is cleared into the pelvis. For these reasons, ?°™Tc DTPA 
provides a more sensitive test for abnormalities of renal 
blood flow than !3!I Hippuran, while also providing infor- 
mation on renal function and parenchymal and collecting 
system integrity. 

By using the 22"Tc DTPA agent with a computer-derived 
time-activity curve, it was postulated that the detection of 
allograft rejection would correlate well with the assess- 
ment of cortical perfusion by renal scan. However, in our 
series this was not the case in five of seven patients with 
acute rejection. 

It also became evident from this series that cortical 
perfusion as analyzed by °™Tc DTPA scanning is not con- 
sistently normal or nearly normal in the renal allograft 
with acute tubular necrosis. In group 1, two of three 
patients had biopsy-proved acute tubular necrosis, while 
the concurrent renal scans demonstrated abnormal 
perfusion characteristics. 

Serial scans are mandatory to diagnose superimposed 
rejection in an allograft with acute tubular necrosis. The 
ideal sequence of data for such a conclusion consists of 
deterioration in the perfusion characteristics between the 
initial scan (which should be obtained within 24-72 hr 
after transplantation) and the subsequent scan at a time 


when the question of allograft rejection is raised. In fact, 
this was the course of events for three of the five patients 
in group 2. However, as is evident from the other two 
patients, it cannot be assumed that the initial scan will 
demonstrate the maximal perfusion and functional aber- 
rations associated with acute tubular necrosis, nor, once 
again, that the cortical perfusion will be normal in the 
transplanted kidney with acute tubular necrosis. There- 
fore, although the scan is occasionally helpful in differen- 
tiating acute tubular necrosis and rejection, we caution 
against acceptance or exclusion of the diagnosis of 
rejection based on data from the °™Tc DTPA scan alone. 

For major technical abnormalities that develop in the 
immediate postransplant period, we found, however, that 
the 2°™Tc agent performs well consistently in diagnosing 
such complications as renal artery thrombosis, urinary 
obstruction, or extravasation. It has also been useful in 
demonstrating normally functioning grafts in patients with 
allergy to urographic contrast media. 

Two other approaches for assessing the presence of 
rejection of renal transplants are under investigation. One 
uses °%™Tc sulfur colloid, which has been shown to ac- 
cumulate in rejecting kidneys but not in the normal trans- 
planted kidney [15, 16]. The second centers on the 
deposition of fibrinogen in the rejecting kidney [17]. This 
work suggests that daily measurements of radioactivity 
over the transplanted kidney following injection of radio- 
nuclide-labeled autologous fibrinogen may detect the onset 
of rejection by the presence of a significant rise in 
radioactivity in the kidney. 

In conclusion, despite increasingly sophisticated analysis 
of radiopharmaceutical kinetics, we do not feel that a 
radionuclide method has yet been developed to distinguish 
acute tubular necrosis from rejection with a consistent 
degree of specificity. 
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Supracristal Ventricular Septal Defects: Spectrum of 
Associated Lesions and Complications 


RICHARD B. JAFFE! AND JAMES L. SCHERER? 


The clinical records and radiographs of 46 patients with 
a supracristal ventricular septal defect are reviewed to 
illustrate the spectrum of associated lesions and compli- 
cations seen with this defect. The presence of a supra- 
cristal ventricular septal defect compromises the normal 
conal muscular support of the aortic valve, usually in the 
region of the right sinus of Valsalva, and, consequently, 
complications involving the aortic valve are frequently 
noted. Decreased sinus support may lead progressively 
to prolapse of the right aortic cusp through the supra- 
cristal ventricular septal defect into the right ventricular 
infundibulum effecting sequentially aortic regurgitation, 
right ventricular outflow obstruction, and ultimately right 
sinus of Valsalva—right ventricular fistula. This potential 
progression is an indication for early recognition and 
repair of the supracristal ventricular septal defect. 

A supracristal ventricular septal defect is also an integral 
component of the Taussig-Bing malformation, is present 
in the majority of patients with aortic arch interruption, 
and may be seen in as many as 25% of Oriental patients 
with tetralogy of Fallot. 


Approximately 5%-8% of ventricular septal defects are 
located high in the right ventricular outflow tract between 
the crista supraventricularis inferiorly and the pulmonic 
valve superiorly. These defects are termed supracristal or, 
alternatively, subpulmonic septal defects, in contradistinc- 
tion to the more typical membranous septal defect which 
is infracristal in location. These lesions, which result from 
abnormalities in fusion of the embryonal conal septum, 
are of particular importance because of the unusually high 
incidence of associated anomalies, particularly involving 
the aortic valve. Aortic regurgitation [1-10], balloonlike 
dilatation of the right coronary sinus of Valsalva, prolapse 
of the right coronary cusp |1, 2, 6-8, 11-13] and, rarely, 
the left coronary cusp [5, 11] into the right ventricular 
infundibulum, and right coronary sinus of Valsalva—right 
ventricular fistula [10, 12] have all been reported as 
complications of the supracristal ventricular septal defect. 
The lesion is also an integral component of the Taussig- 
Bing anomaly (double outlet right ventricle with supra- 
cristal ventricular septal defect) [14] and is present in 
the majority of patients with aortic arch interruption [15]. 
Its presence may range as high as 25% in Oriental patients 
with tetralogy of Fallot [16]. 

This report reviews 46 patients with supracristal ven- 
tricular septal defects to illustrate the varied spectrum of 
associated lesions and sequential complications and to 
emphasize certain angiographic features useful in diagnosis. 


Clinical Material 


The series included 46 patients from the National 
Institutes of Health, University of Utah Medical Center, 
University of Pittsburgh, and University of Malaya. Patient 
records, cardiac catheterization, chest radiographs, and 
angiocardiograms were reviewed. Table 1 presents the 
spectrum of lesions seen in this series. Operative and/or 
autopsy confirmation was available for 28 patients. 


Isolated Supracristal Ventricular Septal Defect 


Selective left ventricular angiocardiography in the frontal 
and lateral projections is the most reliable method for 
identification of this lesion [13, 17]. In the frontal projec- 
tion the lesion may be identified as supracristal by visualiz- 
ing a jet of contrast material passing from the left ventricle 
beneath the left aspect of the aortic valve into the outflow 
tract of the right ventricle just below the pulmonary valve 
(figs. 1A, 2A, and 3A). In the lateral projection, a supra- 
cristal defect is identified by recognizing the crista supra- 
ventricularis and localizing the shunt above or across it 
(figs. 18, 2B, and 38). A jet of contrast media passing 
from the left ventricle above the crista supraventricularis 
into the outflow tract of the right ventricle indicates the 


TABLE 1 


Associated Lesions and Complications in Patients with 
Supracristal Ventricular Septal Defect 


Documentation 





No Autopsy Angiocardi- 
Lesion Patients or ography 
Surgery 
No associated lesion............ 12 4 8 
Associated lesions: 
Aortic regurgitation........... Fá 4 3 
Right sinus of Valsalva- 
right ventricular fistula... ... . 1 1 
Infundibular and/or valvular 
pulmonic stenosis........... 9 Pi 2 
Taussig-Bing anomaly*......... 2 1 1 
Aortic arch interruption........ 6 6 
Miscellaneous: 
Coarctation............... 2 2 
TRANSPOSINIGM: -poserer esa 2 2 
Valvular and subvalvular 
aortic stenosis............ 3 2 1 
Patent ductus arteriosus..... 2 1 = J 
TO aia ee are 46 28 . 48 


* Double outlet right ventricle. 


' Department of Radiology, University of Utah Medical Center, Salt Lake City, Utah 84132. Address reprint requests to R. B. Jaffe. 
? Department of Radiology, University of Pittsburgh, Pittsburgh, Pennsylvania 15261. Present address: Department of Radiology, Bowman Gray 


School of Medicine, Winston-Salem, North Carolina 27103. 


Am J Roentgenol 128:629-637, April 1977 
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Fig. 1.— Diagrammatic representation of supracristal and infracristal ventricular septal defects with superimposed tracings of angiocardiograms of 
right ventricle and pulmonary artery (dashed lines) and left ventricle and aorta (solid lines). Arrows indicate location and direction of jets of contrast 
media through infracristal (7) and supracristal (2) ventricular septal defects. Pulmonic valve cusps are labeled right (R), left (L), and anterior (A). Aortic 
valve cusps are right coronary (R), left coronary (L), and noncoronary (N). T = tricuspid valve; M = mitral valve. A, Frontal projection. Jet of contrast 
media passing through supracristal (subpulmonic) defect originates beneath commissure between right and left coronary cusps and enters right ventric- 
ular outflow tract just below pulmonary valve. Jet of infracristal (membranous) ventricular septal defect originates below right coronary and noncoronary 
cusps and is directed downward toward tricuspid valve. 8, Lateral projection. Jet of contrast media passing through a supracristal ventricular septal 
defect flows above crista supraventricularis (shaded area) into right ventricular outflow tract just below pulmonary valve. Jet through infracristal defect 
crosses septum below crista. Note close proximity of right coronary cusp to crista. (Modified from [17]) 


presence of a supracristal ventricular septal defect [17]. 
The surgeon’s view of the defect through right ventriculo- 
tomy is shown in figure 4. 

A number of factors may prevent accurate localization 
of the defect. Opacification of the aortic root may obscure 
the jet of contrast media as it passes above the crista into 
the subpulmonic region. In patients with marked dilatation 
of the right ventricle, the heart may be rotated to the left 
with resultant concealment of the crista supraventricularis. 
Similarly, the crista may be obscured if the patient is 
positioned in an oblique projection. In some patients the 
crista supraventricularis may be hypoplastic and poorly 
defined, but this in itself may be a clue to the presence 
of a defect in the conal septum [13]. Other accessory 
signs suggesting the presence of a supracristal ventricular 
septal defect are unexplained dilatation of the right 
qoronary sinus of Valsalva with or without aortic regurgi- 


tation and prolapse of the sinus of Valsalva and right cusp 
into the right ventricular infundibulum [13]. 


Associated Lesions of 
Supracristal Ventricular Septal Defect 


Aortic Regurgitation 


Aortic regurgitation has been reported as an associated 
lesion in approximately 3%-8% of patients with a ventricu- 
lar septal defect [1-10]. While only 5%-8% of ventricelar 
septal defects are supracristal, in contrast to 80% mem- 
branous (infracristal) [2], aortic regurgitation occurs much 
more frequently with supracristal than with infracristal 
defects [2, 5, 8]. In 40% [2] to 60% [6, 8] of patients with 
a ventricular septal defect and associated aortic regurgi- 
tation, the defect is supracristal. 

The etiology of the aortic regurgitation in patients with 
a supracristal defect is thought to be secondary to loss of 
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Fig. 2.—Supracristal ventricular septal defect seen on selective left ventricular angiocardiography. A, Frontal projection showing a jet of contrast 
media (arrow) passing beneath left border of aortic valve through supracristal defect into right ventricular outflow tract. B, Lateral view before opaci- 
fication of aorta demonstrating jet of contrast media (arrow) passing above crista supraventricularis (CS) into outflow tract of right ventricle (Reprinted 
with permission from [17]) 





Fig. 3.—Infracristal ventricular septal defect seen on selective left ventricular angiocardiography. A, Frontal projection showing venous catheter 
passing through patent foramen ovale across mitral valve into left ventricle. Jet of contrast material (arrows) passing through infracristal ventricular 
septal defect extends from beneath right border of aortic valve downward into right ventricle (RV). B, Lateral projection showing jet of contrast media 
(arrow) passing below crista supraventricularis (CS) into right ventricle (RV). S = septum. 


the normal conal septal support of the aortic valve [10]. through the defect into the outflow tract of the right 
A supracristal defect results in decreased support es- ventricle (fig. 5). Aortic regurgitation results which may 
pecially of the right aortic cusp, which may then herniate be progressive in severity as prolonged insult to the Valvgs 
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Fig. 4.— Photograph at surgery of supracristal ventricular septal defect 
in frontal projection through right ventriculotomy. Suction tip lies within 
2.5 cm supracristal ventricular septal defect just below pulmonary valve 
(PV) and above crista supraventricularis (CS). Right coronary cusp visible 
through defect just left of suction tip. 


Causes permanent structural abnormalities [2, 4-6]. Aorto- 
graphy in the right anterior oblique or lateral projection 
is best for ascertaining the degree of aortic cusp prolapse 
and severity of aortic regurgitation [2, 6, 8]. Early closure 
of the supracristal ventricular septal defect may correct 
the aortic insufficiency and preserve the integrity of the 
aortic valve [2, 6]. 

In some patients, the degree of herniation or prolapse 
of the right aortic cusp into the right ventricular infundibu- 
lum is sufficient to cause right ventricular outflow tract 
obstruction. Of the four patients with supracristal ven- 
tricular septal defects and aortic regurgitation reported by 
Van Praagh and McNamara [10], all had right ventricular 
outflow tract gradients ranging from 15 to 50 mm Hg. 
In a case reported by Deutsch et al. [1], a 60 mm gradient 
was recorded between the right ventricle and main pul- 
monary artery. A right ventricular angiocardiogram 
demonstrated a “polypoid” mass in the infundibular region 
during systole that was later shown on thoracic aorto- 
graphy to represent the prolapsed right aortic cusp. The 
prolapsing right aortic cusp also may partially or totally 
occlude the ventricular septal defect |[1, 3, 12]. 


IIlustPative case report. Case 1, a 16-year-old black male with 
hemoglobin SC disease, had ligation of a small patent ductus 
arteriosus at age 4. At age 11, repeat cardiac catheterization 
demonstrated a ventricular septal defect with 1.7:1 pulmonary- 
to-systemic flow and a 26 mm Hg systolic gradient across the 
right ventricular outflow tract. An aortogram demonstrated 3/4 
aortic regurgitation and left-to-right shunting across the ven- 
tricular septal defect. He was placed on digoxin. At age 15, he 
d@eloped congestive failure with a pulmonary infection and 
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Fig. 5.—Supracristal ventricular septal defect with prolapsing right 
sinus of Valsalva and aortic regurgitation. Lateral left ventricular cine- 


angiocardiogram showing right ventricle opacified from left-to-right 
shunting of contrast media across supracristal ventricular septal defect 
(largely obscured by right sinus of Valsalva). Right sinus of Valsalva 
(asterisk) prolapsing through supracristal ventricular septal defect into 
right ventricular infundibulum. Aortic regurgitation subsequently seen 
on aortography; right sinus of Valsalva was intact. Case confirmed at 
surgery. 


was placed on diuretics and salt restriction. Repeat cardiac 
catheterization at the National Institutes of Health confirmed the 
ventricular septal defect with 1.3:1 pulmonary-to-systomic flow 
and documented a 60 mm Hg gradient across the right ventricu- 
lar outflow tract. An aortogram demonstrated 4/4 aortic re- 
gurgitation and left-to-right shunting across a supracristal 
ventricular septal defect. A right ventricular cineangiocardiogram 
(figs. 6A and 68) revealed a radiolucent defect in the right 
ventricular infundibulum caused by the prolapsing right sinus of 
Valsalva. He was readmitted for surgery but died suddenly the 
night before the operation. 

Postmortem examination demonstrated a supracristal ven- 
tricular septal defect with prolapse of the right aortic cusp 
through the defect into the right ventricular outflow tract and 
inequality of the aortic valve cusps (figs. 6C and 6D). The 
supracristal ventricular septal defect was partially occluded by 
the adherent prolapsed right aortic cusp. Marked left ventricular 
dilatation and hypertrophy as well as marked right ventricular 
hypertrophy were also present. Death was attributed to an 
acute arrhythmia. 

Comment. \n this patient the herniation of the right aortic 
cusp through the supracristal ventricular septal defect was 
apparently progressive, as emphasized by Sakakibara and Konno 
[12], with increasing right ventricular outflow tract obstruction 
and aortic regurgitation noted on catheterizations 4 years apart. 


Right Sinus of Valsalva—Right Ventricular Fistula 


In a review of 55 operative and 15 autopsy cases of 
sinus of Valsalva aneurysms associated with ventricular 
septal defects Sakakibara and Konno [12] noted that 62 
of their 70 patients had a ventricular septal defect located 
in the supracristal region. Only four patients were noted to 
have an infracristal ventricular septal defect. They empha- 
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sized the progressive nature of the prolapse of the right 
sinus of Valsalva and its eventual rupture by dividing its 
progression into three stages and correlating these states 
with lateral aortograms. 

In emphasizing this progression, the authors graphically 
showed that stage | was most often seen between the ages 
of two and ten years; stage Il, 10 to 20 years (fig. 5); 
and stage III, mostly between the ages of 25 and 40 years. 


lllustrative case report. Case 2, an 18-year-old female, under- 
went cardiac catheterization at age 2 and was found to have a 
ventricular septal defect with 1.4:1 pulmonary-to-systemic flow 
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Fig. 6.— Case 1. Supracristal 
ventricular septal defect with 


\ aortic regurgitation. Lateral right 
\ ventricular cineangiocardiogram 
` (A) and diagrammatic representa- 


tion (8) revealing persistent 
` radiolucent defect in right ven- 
ee: O. tricular infundibulum (asterisk) 
\ \ caused by prolapsing right sinus 
i \ of Valsalva. RV = right ventricle, 
\ PA = pulmonary artery. C, Post- 
} mortem photograph, frontal view 
Right ventricle has been opened 
along incision from right ventric- 
ular apex to pulmonary artery 
1 = pulmonary valve, 2 = right 
aortic cusp prolapsing through 
large supracristal ventricular sep- 
tal defect, = crista supraven- 
tricularis, 4 = tricuspid valve. D, 
Ventricular view of specimen in 
equivalent steep left anterior 
oblique projection. Right aortic 
cusp (asterisk) prolapsing through 
/ supracristal ventricular septal de- 
d fect into right ventricular infundi- 
i bulum (RI). AoV = aortic valve, 
/ MV = mitral valve, VS = hyper- 
4 trophied ventricular septum 
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and a 7 mm Hg gradient across the right ventricular outflow 
tract. Repeat cardiac catheterization at age 6 revealed a 1.6:1 
left-to-right shunt at the ventricular level and an 11 mm Hg 
gradient across the right ventricular infundibulum. She remained 
asymptomatic, but serial radiographs demonstrated increasing 
cardiomegaly. At age 18, a loud IV/VI high-pitched systolic 
murmur maximal in the third left intercostal space was noted. 
but a continuous diastolic murmur remained unexplained. Repeat 
cardiac catheterization demonstrated an elevated right ventric- 
ular pressure (65/8 mm Hg), a 40 mm Hg systolic gradient 
across the right ventricular outflow tract (main pulmonary 
artery 25/10 mm Hg), and a 3.0:1 left-to-right shunt. pP” 
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Fig. 7.—Case 2. Supracristal ventricular septal defect with right sinus 
of Valsalva—right ventricular fistula. Lateral aortogram, initial film, dem- 
onstrating aortic regurgitation with opacification of left ventricle (LV) and 
right sinus of Valslava—right ventricular (RV) fistula. Supracristal ventric- 
ular septal defect not visible but demonstrated on left ventricular 
angiocardiography. 


Biplane and cineangiocardiography demonstrated a supra- 
cristal ventricular septal defect, moderate aortic regurgitation 
with filling of a large left ventricle, and a ruptured right sinus of 
Valsalva aneurysm-right ventricular fistula (fig. 7). At surgery 
a supracristal ventricular septal defect measuring 1.2 cm in 
diameter was closed, and a right coronary sinus of Valsalva—right 
ventricular fistula was repaired. 

Comment. Case 2 is compatible with progressive prolapse of 
the right sinus of Valsalva and eventual sinus rupture. While her 
left-to-right shunt was initially small by calculation, her clinical 
course was characterized by increasing cardiomegaly from 
undiagnosed aortic regurgitation and progressive right ventric- 
ular outflow tract obstruction. Presumably when the right sinus 
aneurysm ruptured into the right ventricle, a marked increase in 
left-to-right shunting occurred. Hopefully, familiarity with these 
lesions will result in earlier recognition and repair of the 
supracristal ventricular septal defect preventing this 
second@aty complication. 


Infundibular and/or Valvular Pulmonic Stenosis 


In the typical patient with tetralogy of Fallot, the ventric- 
ular septal defect is infracristal in location [18]. While 
reported cases with a supracristal ventricular septal defect 
are distinctly uncommon in the English literature, the oc- 
currence of supracristal defects may show racial vari- 
ation [19]. Indeed, it may be more common in other 
populations as indicated by a Japanese series which dem- 
onstrated a 25% incidence of supracristal ventricular 
septal defects in tetralogy of Fallot [16]. There is further 
evidence to suggest that the development of the conal 
septum and, therefore, of the crista supraventricularis may 
be significantly different in Orientals [6-8]. Because of 
the greater operative risk previously noted in patients with 
a supracristal ventricular septal defect and pulmonic 
stenosis |19], precise angiographic documentation and 
localization of these two lesions is obviously important 
(fig. 8). 


Taussig-Bing Malformation 


A supracristal ventricular septal defect is by definition 
an integral part of the Taussig-Bing malformation, and it 
distinguishes this complex as a specific form of true double 
outlet right ventricle [14, 20, 21]. The ventricular septal 
defect is generally large and is anterior and superior to 
the parietal band of the crista supraventricularis. According 
to Van Praagh [14], other distinctive features include semi- 
lunar valves side by side at approximately the same height 
and a bilateral conus with approximately equally well 
developed muscular subaortic and subpulmonary conal 
free walls. Biventricular study is generally required for 
complete identification of these features (fig. 9). 

Precise localization of the ventricular septal defect is 
important not only to distinguish the Taussig-Bing variant 
from the classic double outlet right ventricle with its infra- 
cristal ventricular septal defect but also in the preoperative 
approach. Two distinct and technically more difficult 
surgical repairs have been described for the Taussig-Bing 
malformation [22, 23] compared to the classic form of 
double outlet right ventricle. 


Aortic Arch Interruption 


Complete interruption of the aortic arch is characterized 
by discontinuity of the arch between the proximal 
ascending aorta and the distal descending thoracic aorta. 
Interruption of the aortic arch rarely occurs as an isolated 
anomaly; when present it almost invariably indicates intra- 
cardiac pathology. While any cardiovascular malformation 
can exist with aortic arch interruption, two lesions, a 
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Fig. 9.— Double outlet right ventricle with supracristal ventricular septal d 
ogram in diastole. Right-to-left shunting of contrast media across supracristal 
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efect (Taussig-Bing malformation). A, Lateral right ventricular angiocardi- 
defect (width of arrow) results in faint opacification of left ventricle (LV). 


Pulmonary valve absent with marked narrowing noted at valve ring (small arrows). B, Lateral left ventricular angiocardiogram in systole. Tunnellike supra- 


cristal ventricular septal defect is demonstrated (arrow) and represents on 


ly egress of left ventricular blood. Mitral valve (dotted line) is separated from 


aortic valve by conal musculature (C), establishing diagnosis of double outlet right ventricle. Pulmonary artery (PA) and aorta (Ao) are side-by-side at 


level of valves, with aortic valve (sma// arrowheads) and pulmon 


eqpfirmed at surgery. 


ary valve ring (/arge arrowheads) approximately at same height. Case 
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Fig. 8. — Supracristal ventricular septal defect with infundibular and calcific valvular pulmonic stenosis. A, Lateral right ventricular angiox ardiogram in 
systole. Left-to-right shunting of unopacified left ventricular blood outlines supracristal ventricular septal defect (closed arrows) by washing out contrast 
material in right ventriculum infundibulum. Note thickening and doming of stenotic and densely calcified pulmonic valve (open arrows). B. Lateral right 
ventricular angiocardiogram in diastole. Right-to-left shunting of contrast media across supracristal ventricular septal defect (arrow) results in opacification 


of left ventricle (LV). Infundibular narrowing seen on corresponding frontal projection. Case confirmed at surgery and autopsy 
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Fig. 10.—Supracristal ventricular septal defect associated with aortic arch interruption. Frontal (A) and lateral (8) left ventricular cineangiocardio- 
grams demonstrating supracristal ventricular septal defect (arrows) opacifying large pulmonary artery. Crista supraventricularis indicated by dotted line 
Aortic arch interruption distal to left common carotid is present. Subsequent films demonstrated origin of right and left subclavian arteries 
from descending aorta. Case confirmed at autopsy. (Fig 10A reprinted from [26] with permission of the American Heart Association) 


patent ductus arteriosus and ventricular septal defect, 
are almost always present [15]. 

In most patients with aortic arch interruption, anatomic 
studies have shown the ventricular septal defect to be 
located in the supracristal region just below the pulmonary 
valve and the portion of hypertrophied crista supraventric- 
ularis and above the hypertrophied septal band of the crista 
supraventricularis [15]. In this position, the dilated 
pulmonary valve overrides the septal defect (fig. 10). 

Interestingly, although most patients with aortic arch 
interruption have a supracristal ventricular septal defect, 
only one case has been described where angiocardiograms 
clearly demonstrated the defect in this region [24]. In a 
series of 21 patients with aortic arch interruption reviewed 
by one of us [25, 26], six patients were proved to have 
supracristal ventricular septal defects at surgery or 
autopsy in addition to other associated anomalies. 


Miscellaneous Lesions 


In this series of 46 patients, a supracristal ventricular 
septal defect was found in association with valvular and 
subvalvular aortic stenosis in three patients, with complete 
transposition of the great vessels in two patients, with 
coarctation of the aorta in two patients, and with patent 
@ductus arteriosus in two patients. 
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Intrapericardial Instillation of Radioactive Chromic Phosphate 





in Malignant Pericardial Effusion 


NAEL MARTINI,’ ALVIN H. FREIMAN,? ROBIN C. WATSON,? AND BASIL S. HILARIS4 


Treatment of 28 patients with malignant pericardial 
effusion was accomplished Primarily by intrapericardial 
instillation of radioactive chromic phosphate. At the time 
of diagnosis of pericardial disease, 14 patients had major 
manifestations of tamponade; the rest had little or no 
clinical evidence of effusion. Only eight of the 28 patients 
had further problems with effusion after the initial peri- 
cardiocentesis and ??P instillation. Additional aspirations 
were done on those patients 2 weeks to 5 months later. 
The average survival was 9 months: seven patients lived 
more than 1 year. 


Introduction 


The treatment of malignant pericardial effusion in the past 
has consisted mainly of external irradiation. Response was 
generally slow, and overall response rate was only 50%. 
In 1968, a prospective protocol was designed for the treat- 
ment of these effusions in the hope of improving local 
control and, in some cases, prolonging survival. This con- 
sisted of an initial pericardiocentesis followed by instillation 
of radioactive chromic phosphate after cytologic confirma- 
tion of malignancy. A multidisciplinary approach to the 
immediate diagnosis and treatment of these patients as 
well as the long term effects of therapy will be discussed. 


Clinical Material 


From 1968 to 1974, 28 consecutive patients with ma- 
lignant pericardial effusion were treated primarily by 
intrapericardial instillation of 32P. Pericardial disease was 
secondary to breast cancer in 16 patients and lung cancer 
in seven; the sites of primary tumor in four patients were 
thyroid, testis, ovary and bladder: the remaining patient 
had Hodgkin's disease. There were 22 women and six 
men, age range was 20-78 years (median, 55 years: 
average, 54 years). 


Symptoms 


Four patients had no clinical evidence of pericardial ef- 
fusion; 10 had elevated central venous pressure without 
other major manifestations of pericardial disease; and 14 
had pericardial effusion associated with hepatomegaly, 
jugular vein distention, peripheral edema, and pulsus 
paradoxus (table 1). Symptoms relating to the cardio- 
pulmonary system consisted of exertional dyspnea in 22 
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of the 28 patients. Two patients had pleuritic pain and 11 
had cough. Distant heart sounds were recorded in eight 
patients and normal heart sounds in the rest. 


Extent of Disease 


Pericardial effusion was the only evidence of disease in 
five patients (table 2); 17 patients had associated pleural 
effusion with or without metastasis outside the chest. The 
pleural effusions were bilateral in six of the 17 patients and 
unilateral in 11. The other six patients had pericardial 
disease with extrathoracic metastasis. 

Follow-up records from the time of initial diagnosis of 
the cancer were available for all patients. All patients had 
radiographic evidence of cardiac enlargement and low 
voltage on electrocardiogram. Confirmatory angiocardi- 
ography was necessary in only eight of the 28 patients 
and echocardiography in three. 


Treatment 


Pericardiocentesis by the subxiphoid or parasternal 
routes was performed in all patients using an intraperi- 
cardial catheter without electrocardiographic monitoring 
of the catheter. Venous pressure, vital signs, electrocardio- 
graphic configurations, and chest x-rays were measured 
before and after pericardiocentesis. The pericardial fluid 
was serous in two patients, serosanguineous in 13, and 
bloody in 13 with hematocrits up to 30%. Fluid was 
drained in amounts of 40-1,990 ml (table 1). 

Air and, more recently, sterile CO2 were instilled into the 
pericardial sac after aspiration. Then chest films were 
taken in various positions to demonstrate the cardiac and 
pericardial contours and assess the extent of pericardial 
involvement by fibrosis, thickening, or tumor. 

Culture and cytologic studies were performed on repre- 
sentative specimens of pericardial fluid: all were positive 
for cancer cells. The intrapericardial catheter was fixed to 
the skin at its entry site and kept in place until radiologic 
studies were completed and cytologic confirmation of 
malignancy was obtained. 

The afterloading of ??P was carried out using the same 
intrapericardial catheter (fig. 1). The average amount was 
5 mCi in 35-50 ml of saline. The catheter was removed 
immediately after °°P instillation. Scans were then per- 
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TABLE 1 


Symptoms and Amount of Effusion 








No. Amount of Effusion (ml) 
Symptoms Patients Range Median 
ee ei nS 
REP sc gin dd acetal eed eH 4 300-1,380 650 
Elevated central venous 
PrO SUTE 6565 dug ccd dead es 10 40-1,300 600 
Tampa: cance der tne ceeass i 14  350-1,990 850 
fo re ee ee ee ee een 28 40-1,990 650 


ayy 


TABLE 2 


Survival in Relation to Extent of Disease at Treatment 


i 
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Median 
No. Survival 
Extent of Disease Patients (mo) 
Dee eee eee 
Ponca diumon «coe bcos 84849 Oe cKO ee HE 5 15 
Pericardium and pleura..................-- 6 3% 
Pericardium and other organs............... 6 3 
Pericardium, pleura, and other organs......... 11 3% 


i ________ 


formed to ascertain distribution of the instilled agent (fig. 
2). There was uniform distribution in all patients except 
one, presumably due to the presence of adhesions or 
loculation. Six of the 28 patients received external radiation 
in addition to °“P. 

Immediate improvement in hemodynamic abnormalities 
after pericardiocentesis was evident in all patients. There 
was no subsequent recurrence of Clinically significant 
pericardial effusion in 20 of the 28 patients (71%). A 
second pericardiocentesis was required for three patients 
within 2 weeks and for five patients 1-5 months later. In 
this latter group, three received a second treatment with 
32P, one required a pericardial window, and one had relief 
of symptoms by pericardiocentesis without instillation of 
any agent and without further therapy. None of these 
eight patients had any further accumulation of effusion. 
Fourteen patients required treatment to other sites after 
the effusion: nine had chemotherapy, two had external 
radiation therapy, and three had hormonal ablation. 

Of the 28 patients in this study, 16 had received prior 
external irradiation to the mediastinum for a variety of 
reasons: 11 patients because of involved regional lymph 
nodes following radical mastectomy for breast carcinoma; 
four because of locally advanced lung cancer; and one for 
mediastinal lymphoma. All tolerated the P with no 
untoward effects. 


Survival 


Long term results depended upon the extent of disease 
at diagnosis of pericardial effusion as well as upon the 
effectiveness of treatment. The median survival was rela- 
tively short (3-34 months) when pericardial disease was 

wgssociated with pleural involvement and distant metastasis 
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Fig. 1. —Technique for intrapericardial instillation of radioactive 
phosphorus. 
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Fig. 2.—Anteroposterior scan 1 hr after instillation of °P showing 

uniform distribution in pericardial cavity 

outside the chest (table 2). If only the pericardium was 

involved, the median survival was 15 months. There are 

no data to indicate the quality of survival, but the rapid 

and continued symptomatic relief afforded these patients 

was striking. Seven patients lived less than 1 month and 
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TABLE 3 


Outcome for Patients Surviving More than 1 Year 











Site of Survival Cause of 
Primary Tumor (months) Death 
iR so 4 snc gacadaaces 18 Cancer of bone 
and brain 
19 Cancer of bone 
and brain 
34 Cancer of bone 
36 Constrictive 
pericarditis 
60+ ° 
PHI: ci. S av ke oe age eds 15 Pulmonary emboli 
and cancer 
a ee 24 Abdominal disease 





*Patient still living. 


21 lived for periods of 2 months to 5 years (average, 9 
months; median, 6 months). Of the 21, two developed 
constrictive pericarditis, one after 7 months and one after 
36 months. While the other 19 had no further pericardial 
problem, adhesive fibrinous pericarditis was found at 
autopsy in four. 

The seven patients who lived more than 1 year after 
treatment of pericardial effusion are analyzed separately 
(table 3). One is alive and well after 5 years. One patient 
who had been treated with external radiation and two 
instillations of °*P died of constrictive pericarditis; no 
residual cancer was found at autopsy. The other five 
patients died of cancer without further pericardial problem. 


Discussion 


The incidence of pericardial involvement has varied 
among studies depending upon the type of tumor, diag- 
nostic criteria, and whether autopsy was performed. 
Cancers of the breast and lung, lymphomas, and leukemias 
form the bulk of those cases with pericardial involvement 
[1-5]. The symptoms in many cases do not correlate well 
with the degree of effusion. The lack of correlation is 
probably related to other factors, such as alteration of the 
elastic properties of the pericardium because of tumor or 
prior radiotherapy and the rate of accumulation of 
pericardial fluid (table 1). 

The presence or absence of symptoms may be mis- 
leading. The most common symptom of pericardial ef- 
fusion is dyspnea, but our data indicate the presence of a 
significant number of coexistent pleural effusions. The 
dyspnea is often ascribed to such effusions, congestive 
heart failure, or factors other than cardiac tamponade. 
Awareness of the diagnosis is, of course, critical to proper 
therapy. Many patients are unsuccessfully treated for 
congestive heart failure before the true diagnosis becomes 
apparent. 

Three factors have proved highly reliable in the diagnosis 
of pericardial effusion with tamponade: (1) enlarged heart 
shadow, (2) low or lowered voltage on electrocardiog- 


raphy, and (3) clear lung fields in the absence of pleural 
effusion. Electrocardiograms in all 28 patients registered 
low voltage before pericardiocentesis, and the voltage 
remained unchanged after the procedure in virtually all 
cases. All patients had large cardiac silhouettes on chest 
films. In many cases the characteristic globular shape was 
not present. Confirmatory tests including echo- 
cardiography and angiocardiography may then be con- 
sidered [6, 7]. The presence of malignant cells in the 
pericardial aspirate establishes the diagnosis of malignant 
pericardial effusion [8]. 

Until recently, patients with metastatic disease to the 
pericardium were treated in our institution with external 
radiation therapy [6]. The response rate with this treat- 
ment was 61%, with a median remission of 4 months. The 
response rate with a single instillation of °*P in this study 
was 71%, with a median remission time of 6 months. 

The method of treatment outlined here is effective from 
several points of view. It permits rapid and definitive treat- 
ment of the hemodynamic abnormalities with rapid relief 
of symptoms. Subsequent therapy is easily accomplished 
without the need for a second pericardiocentesis. In most 
cases, the intrapericardial catheter left in place can also 
be used for the treatment of rapidly reaccumulating peri- 
cardial effusion. There has been no difficulty with infection 
nor evidence of myocardial irritability due to the presence 
of the catheter. The immediate results of therapy have 
been highly satisfactory. We are exploring the instillation 
of other agents, but the basic procedure and method of 
administration remain unchanged. 

The long term results of therapy emphasize that malig- 
nant pericardial effusion can be treated effectively and 
survival prolonged, particularly when the disease is not 
progressive in other organ systems. 
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Pulmonary Venoocclusive Disease: 
Case Report and Review of the Literature 


GARY D. SHACKELFORD,’ EDMOND J. SACKS,” JAMES D. MULLINS,? AND WILLIAM H. McALISTER! 


A fatal case of pulmonary venoocclusive disease in a 
4-year-old boy is reported, with emphasis on the radiologic 
features of this condition. The disease is characterized by 
fibrous intimal obliteration of the lumina of small pul- 
monary veins and venules leading to severe secondary 
pulmonary arterial hypertension. The clinical picture is 
usually indistinguishable from that of other forms of pul- 
monary arterial hypertension, but radiologic features of 
postcapillary pulmonary hypertension, in conjunction with 
a normal pulmonary wedge pressure, are suggestive of 
pulmonary venoocclusive disease. The diagnosis is 
definitively established by lung biopsy. 


Pulmonary venoocclusive disease is a rare cause of pul- 
monary hypertension in which the primary abnormality is 
obliterative obstruction of pulmonary veins, especially 
venules. While the disease is being reported with in- 
creasing frequency, to date fewer than 30 cases have 
been described in detail [1-26], with additional cases 
included in pathologic reviews [27-29]. Most radiologists 
are not familiar with the condition because of the scarcity 
of reports in the radiologic literature [4, 18, 25]. For this 
reason, and because the plain chest radiograph can some- 
times provide a major clue to the correct diagnosis, we 
report a patient with pulmonary venoocclusive disease. 


Case Report 

A 4-year-old white male was well until 1 month before admis- 
sion to Wilford Hall USAF Medical Center, when he had a pre- 
sumed viral illness with sore throat and otitis media. 
Subsequently he developed dyspnea on exertion and listlessness. 
Physical examination disclosed hepatosplenomegaly and an 
intermittent gallop heart rhythm. A complete blood count was 
normal. Fungal titers for histoplasmosis, coccidioidomycosis, 
and blastomycosis were all less than 1:8. A Monospot test was 
negative. Intermediate strength PPD skin test was negative. Bone 
marrow aspiration showed mild erythroid hyperplasia and mild 
eosinophilia but otherwise was normal. An electrocardiogram 
was normal. Chest radiography showed large hilar shadows, 
believed at the time to be enlarged lymph nodes (fig. 1). 

The gallop heart rhythm and the hepatosplenomegaly resolved 
in the hospital, and he was discharged after 9 days with a pre- 
sumed diagnosis of resolving viral syndrome. Symptoms 
recurred and the patient was readmitted 5 days later after a 
chest radiograph showed cardiomegaly, interstitial pulmonary 
edema, and small bilateral pleural effusions (fig. 2). The electro- 
cardiogram now showed right axis deviation, right ventricular 
hypertrophy, and ST-T wave abnormalities. He was considered 
to have congestive heart failure of unknown etiology, which 
responded to clinical management. 
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Right and left cardiac catheterization revealed systemic pres- 
sures in the pulmonary arteries, with simultaneous pulmonary 
artery wedge and left atrial mean pressures of 8 and 3 mm Hg, 
respectively. There was no significant pressure gradient across 
the mitral valve. A pulmonary cinearteriogram showed large 
main pulmonary arteries and prolonged circulation time through 
the lungs. The left atrium was small and showed no evidence of 
atrial myxoma or cor triatriatum. At this time the clinical diag- 
nosis of pulmonary venoocclusive disease was made by one of 
us (E. J. Sacks), and open lung biopsy confirmed this diagnosis. 

The clinical course deteriorated over the next month, with 
several subsequent hospitalizations for episodes of chest pain 
and pulmonary edema (fig. 3). In addition to digoxin and furo- 
semide, therapeutic trials of aspirin, dipyridamole, and 
prednisone were begun, but were unsuccessful. Coagulation 
studies before and after salicylate therapy were normal. 
The patient expired at home after a sudden episode of chest pain, 
5 weeks after open lung biopsy and 11 weeks after initial 
hospitalization. 


Pathology 


Histologic examination of the open lung biopsy disclosed prom- 
inent edematous interlobular septa containing dilated lymphatic 
vessels and abnormal pulmonary veins and venules. These ves- 
sels demonstrated varying degrees of intimal fibrous prolif- 
eration, but no definite thrombi (fig. 4A). The small pulmonary 
arteries showed medial hypertrophy. The alveolar septa showed 
widespread thickening, mainly due to a mononuclear cellular 
infiltrate, producing a pattern of interstitial pneumonia with 
only a minimal degree of focal interstitial fibrosis (fig. 48). 

Electron microscopy study disclosed only nonspecific changes 
in the alveolar septa consisting of early interstitial fibrosis as- 
sociated with a mononuclear cellular infiltrate. No electron- 
dense “immune complex” type of deposits were identified in any 
portion of the septal wall. 

Fluorescein-conjugated monospecific anti-lgG, -IgM, -IgA, 
-beta IC, and fibrinogen were prepared as previously described 
[30] and applied to frozen unfixed sections of lung biopsy 
tissue. The immunofluorescent studies were uniformly negative 
with all the antisera tested. 


Autopsy Findings 


The pertinent findings at autopsy were confined to the heart 
and lungs. The heart exhibited right ventricular hypertrophy and 
dilatation. Both lungs appeared firm, with multiple hemorrhages 
and small infarcts. No abnormalities of the larger pulmonary 
veins were noted. 

Changes in the pulmonary veins and venules were still prom- 
inent microscopically, with some now showing total occlusion 
of their lumina by recent thrombi. A true phlebitis was not Acted. 
The small pulmonary arteries showed a more advanced stage of 
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Fig. 1.—Frontal (A) and lateral (8) chest radiographs on first admission showing enlarged hilar shadows and clear lungs. Main pulmonary artery 
segment also prominent. 
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j Fig. 2.—A, Chest radiograph 2 weeks after initial examination showing mild cardiomegaly with Kerley B lines, interstitial edema, and Small bilateral 
pleural effusions. Note lack of engorgement or regional inversion of large pulmonary veins. B, Coned down view of right lung base showing Kerley B 
lines and pleural effusion. > 
hypertensive change than on the lung biopsy. The lumina of fibrosis with less cellular infiltration than on the previous biopsy. 
several small pulmonary arteries were completely occluded by Postmortem bacterial and viral cultures of the lungs were 
recent thrombi. There was widespread intraalveolar hemorrhage negative. 


~ hemosiderosis. The alveolar septa showed more advanced 
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Discussion 


Clinical Features 


There is no sex predilection in pulmonary venoocclusive 
disease. The mean age at the time of diagnosis of the 
patients reported in detail is 22 years (range, 39 days 
[15]to 48 years [1]), with 54% of patients 16 years of age 
or younger. 

The clinical picture is dominated by signs and symptoms 
of pulmonary arterial hypertension. The most common 
and earliest symptom is dyspnea on exertion. Less com- 
monly the onset is characterized by a virallike illness with 
fever. Syncopal attacks and cyanosis can also occur, 
usually well into the clinical course. Hemoptysis is rare. 
Electrocardiography may be normal initially, but eventually 
shows right ventricular hypertrophy. 

At present, the prognosis is dismal regardless of how 
early the diagnosis is made. Most patients die within 2 
years of onset of symptoms. No effective therapy has been 
found. Corticosteroids, antibiotics, vasodilators, and oral 
anticoagulants have all been tried without significant 
alteration in the clinical picture. There has been occasional 
transient clinical improvement after institution of heparin 
therapy [9, 19]. In our patient therapeutic trials of aspirin, 
dipyridamole, and prednisone were begun, but there was 
no improvement. To date there has been no report of the 
use of immunosuppressants in this condition. 


Radiologic Findings 


On plain chest radiography, right-sided cardiac enlarge- 
ment and dilatation of central pulmonary arteries are 
usually present and correlate with the presence of pul- 
monary arterial hypertension. In our patient, large central 
pulmonary arteries were initially misinterpreted as hilar 
node enlargement (fig. 1). Signs of left atrial enlargement 
are absent. A key feature of pulmonary venoocclusive 


Fig. 3.—Chest radiograph during episode of pulmonary 
edema 3 weeks after lung biopsy and 2 weeks before death 
showing moderate cardiomegaly with bilateral alveolar 
edema. Kerley B lines not present. 


disease is the occurrence of Kerley B lines and other signs 
of postcapillary pulmonary hypertension, such as pul- 
monary edema or pleural effusion (fig. 2). These signs are 
often transient and have not occurred in all reported cases, 
thereby making differentiation from primary pulmonary 
hypertension and other causes of precapillary pulmonary 
hypertension impossible [26]. Attention has been drawn 
to the lack of large vessel pulmonary venous engorgement 
on the chest radiograph as a means of differentiating 
pulmonary venoocclusive disease from mitral stenosis and 
other causes of obstruction of the major pulmonary veins 
[9]. While this finding can be helpful, it is not infallible, 
especially in children, because obstructive lesions of large 
veins may not result in detectable venous engorgement. 

Localized pulmonary densities due to congestion, focal 
hemorrhage, and partial infarcts can occur and in some 
instances have been misinterpreted as pneumonia |22, 
27]. There may be diffuse alveolar pulmonary edema late 
in the course of the illness (fig. 3). 

Pulmonary arteriography shows enlarged central pul- 
monary arteries, slow flow through the lungs, and, during 
the levocardiogram phase, a normal-sized left atrium. The 
chief value of the pulmonary arteriogram is in excluding 
other causes of pulmonary arterial and/or venous hyper- 
tension, such as large vessel thromboembolic disease, 
mediastinal fibrosis constricting pulmonary veins, con- 
genital stenosis of pulmonary veins, left atrial myxoma, and 
cor triatriatum. It is of no help in distinguishing pulmonary 
venoocclusive disease from primary pulmonary arterial 
hypertension. 

In cases where a lung scan has been obtained it has 
usually been normal [9, 17, 18]. Unilateral absence of 
perfusion due to asymmetric involvement of the major 
pulmonary veins has been reported [25], as well as numer- 
ous small bilateral wedge-shaped perfusion defects 
suggestive of pulmonary emboli [26]. P 
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Fig. 4.—A, Photomicrograph of small pulmonary vein showing obliteration of lumen by subintimal fibrous tissue proliferation (open arrow). Note 
presence of multiple elastic laminae in outer portion of wall of vessel, characteristic of veins (solid arrow). Weigerts’s elastic stain, X180. B, View of 
alveolar septa showing thickening due to mononuclear cellular infiltrate giving histologic picture of interstitial pneumonia. H & E, X160. 


Cardiac Catheterization 


There is moderate to severe elevation of the pulmonary 
artery pressure due to the pulmonary arterial hyper- 
tension. The pulmonary wedge pressure is usually normal 
or only slightly elevated, an important finding in pulmonary 
venoocclusive disease and a major differentiating feature 
from mitral stenosis and other causes of large vessel pul- 
monary venous obstruction. The normal wedge pressure 
is mdst likely due to runoff of blood from obstructed 
venules via collaterals. However, catheterization data do 
not distinguish pulmonary venoocclusive disease from 
many causes of precapillary pulmonary hypertension in 
which the pulmonary wedge pressure is also normal. The 
findings on plain chest radiography of postcapillary hyper- 
tension, in conjunction with a normal pulmonary wedge 
al suggest obstruction of the small pulmonary 


veins and venules [21]. In the final analysis, the diagnosis 
must be confirmed by lung biopsy. 


Pathology 


The pathologic hallmark of pulmonary venoocclusive 
disease is narrowing and obliteration of the lumina of 
small pulmonary veins and venules by intimal fibrous tis- 
sue proliferation (fig. 4A). Larger pulmonary veins are 
usually spared, and systemic veins are never involved. The 
involvement may be scattered through the lung tissue but 
is usually fairly widespread, especially in the late stages. 
Recanalization of obstructed veins is common, and in a 
few cases there has been evidence of recent thrombi 
[27, 28]. 

Phlebitis of pulmonary veins with actual necrosis and 
inflammatory infiltration of the wall is not a typical feature 


PULMONARY VENOOCCLUSIVE DISEASE 


of the disease but had been found in a few instances [20, 
25]. Evidence of pulmonary arterial hypertension is always 
found, but the changes are less marked than in the 
pulmonary veins. 

Areas of hemorrhage, edema, and capillary congestion 
associated with a small amount of tissue necrosis are often 
present. These areas appear to be centered on thrombosed 
veins and have been referred to as partial infarcts by 
Liebow et al. [22]. Thrombosis of pulmonary arteries, as 
in our patient, has also been reported, especially at autopsy 
[23, 29]. Focal collections of intraalveolar hemosiderin- 
laden macrophages occur commonly and reflect the 
postcapillary origin of pulmonary hypertension in this 
entity. 


Etiology 


While there is widespread agreement that the venous 
occlusions are thrombotic in origin [27—29], their basic 
cause remains a mystery. Evidence for a clotting disorder 
or exposure to toxins has not been consistently found. In 
many cases the onset of symptoms has been heralded by 
a febrile illness, leading to speculation that the disease is 
caused by an infectious agent, presumably a virus. A 
cellular interstitial infiltrate and interstitial fibrosis are 
often observed in tissue specimens (fig. 48), but whether 
these findings are secondary to an organizing interstitial 
pneumonia or chronic congestion has not been resolved 
(27, 29]. 

In a recent case report [23], electron microscopic and 
immunofluorescent studies provided evidence of an im- 
mune complex type reaction centered on the basement 
membrane of alveolar wall capillaries. This has led to con- 
jecture that immune complexes may have initiated throm- 
botic occlusion of the pulmonary venules [23]. The 
negative immunofluorescence and lack of electron-dense 
deposits in septal walls on ultrastructural examination in 
our case do not support this hypothesis. 

Waggenvoort [31] speculated that pulmonary venooc- 
clusive disease may well represent a syndrome rather than 
a specific etiologic entity, with thrombotic occlusion of the 
small pulmonary veins being the end result of a variety of 
insults, including infections, exposure to toxic agents, and 
primary clotting disorders. It is hoped that increased 
awareness of this uncommon entity can lead to more 
frequent and earlier diagnosis, and that this, in turn, will 
stimulate more extensive evaluation of these patients with 
regard to possible etiologic factors and potential 
therapeutic measures. 
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Vocal Cord Paralysis: Radiologic Observations in 
21 Infants and Young Children 


JONATHAN L. WILLIAMS,! MARIE A. CAPITANIO,' AND MYLES G. TURTZ* 


The diagnosis of vocal cord paralysis or paresis was 
made on direct laryngoscopic examination in 34 infants 
and children during the past 4 years. Twenty-one of the 
children were first examined radiographically and fluoro- 
scopically, and the initial diagnosis of cord paralysis was 
suggested by the radiologist. Our experience suggests that 
vocal cord paralysis or paresis in an infant or young child 
is not the rare entity previously reported. In more than half 
of the children the vocal cord dysfunction was of a 
transient nature. Awareness of the radiographic and 
fluoroscopic signs that suggest the diagnosis will aid in 
the early institution of appropriate supportive therapy. 


Vocal cord paralysis or paresis is seldom considered as a 
cause for obstruction of the upper airway in an infant or 
child. Our experience suggests that such dysfunction in 
the infant or young child is not the rare entity previously 
reported [1-3]. The diagnosis of unilateral or bilateral 
vocal cord paralysis or paresis was made by direct laryngo- 
scopic examination in 34 infants and children at St. Chris- 
topher’s Hospital for Children during the past 4 years. 
Twenty-one of the children were first examined radio- 
graphically and fluoroscopically, and the initial diagnosis 
of cord paralysis was suggested by the radiologist. No 
radiographic studies were performed on the remaining 
13 children. 

The purpose of this paper is to alert the radiologist to 
this cause of upper airway obstruction in the pediatric 
patient and to present the radiographic and fluoroscopic 
findings noted in the 21 children that suggest the diagnosis. 


Case Material 


The 21 patients ranged in age from 1 day to 4 years; 17 
were under the age of 5 months. There were seven females 
and 14 males. Each of the children presented with respira- 
tory distress. Inspiratory stridor was the most common 
sign noted, occurring in 16 of the 21 patients. The degree 
of respiratory distress varied from mild to severe, and in 
five cases emergency tracheotomy was required. 

Five of the patients had disorders of the central nervous 
system: three had a meningomyelocele, one child had 
hydrocephalus, and one child was severely handicapped 
following meningitis. The remaining 16 were healthy and 
well prior to the onset of symptoms of respiratory 
distress. 

Vocal cord function returned to normal in six of the 
children, and improved vocal cord function was observed 
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in an additional five children. Two of the five with improve- 
ment in cord motion were subsequently found to have 
elevated serum titers for cytomegalovirus. No change was 
noted in vocal cord function in 10 children, five of whom 
had associated central nervous system disorders as 
mentioned above. 


Radiologic Observations 


The signs of obstruction of the upper airway of infants 
and young children as reflected on the radiographic and 
fluoroscopic examination of the lateral neck and chest 
have been described [4-6]. By utilizing these signs, it is 
possible to localize the site of an obstruction of the upper 
airway. In the presence of an obstruction at the level of 
the vocal cords, the airway proximal to the cords (the 
hypopharynx) enlarges or overdistends during inspiration, 
while the airway distal to the cords (the trachea) is under- 
aerated or reduced in caliber during inspiration (fig. 1). 
Fluoroscopic examination of the neck is imporant since 
these dynamic changes in the airway occur so quickly in 
the infant who is breathing rapidly that they may not be 
appreciated on routine radiographs of the lateral neck. 

In addition to the discrepancy in the degree of aeration 
between the airway above and below the level of the para- 
lyzed cords during inspiration, an abnormality of the 
laryngeal ventricle was often noted [7]. In 10 of the chil- 
dren distortion or nonvisualization of the laryngeal 
ventricle was observed. No abnormality of the laryngeal 
ventricle was apparent on the radiographs of the lateral 
neck in 11 of the children. Normally, the laryngeal ventricle 
is an elongated ellipse, but in the presence of cord paralysis 
in children the ventricle is often overdistended and round 
in shape during inspiration. Nonvisualization or lack of 
aeration of the laryngeal ventricle was observed less 
frequently and only in the very young infant (fig. 2). 

Thickening of the cords and a hazy or unsharp under- 
surface of the cords were more subtle signs noted on films 
of the neck made in the lateral projection with the neck 
slightly extended (fig. 3). 

None of the signs noted on the radiologic examination 
of the lateral neck of our patients are specific for the 
diagnosis of vocal cord paralysis. The alterations of the 
aeration of the airway as viewed on the lateral neck film 
during inspiration without evidence of subglottic edema 
or a subglottic mass permits localization of the site of the 
obstruction at the level of the cords. When paralysis of 
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Fig. 1.—Marked hypopharyngeal distention with subglottic tracheal 
Narrowing on inspiration. Note rounding of laryngeal ventricle (arrow). 


Fig. 3.—Thickened hazy true vocal cords with inferior flattening of 
laryngeal ventricle. 





the vocal cords occurs in children, the cords are fixed in 
adduction [8]. To appreciate impairment of vocal cord 
motion radiographically, the neck must be examined in the 
frontal position. However, in that projection routine fluoro- 
scopic or roentgenographic techniques are often inade- 
quate, and tomography or a high kilovoltage magnification 
technique may be necessary [9]. 

Swallowing function studies were performed in 17 of A 
the 21 children, with abnormal findings in seven. All seven 
had palatal dysfunction, though nasopharyngeal reflux 
was observed in only four of the children, tracheal aspi- 
ration occurred in two, and in one child both naso- 
pharyngeal reflux and tracheal aspiration were observed. 


Discussion 


The severity of the respiratory distress caused by impair- 
ment of vocal cord motion depends on whether one or 
both cords are involved and/or if paralysis or paresis is 
present. The onset of signs and symptoms of upper airway 
obstruction may be slow and insidious or occur abruptly, 
rapidly progressing to hypoxia and cyanosis. ; 

The association of vocal cord paralysis or paresis with 
central nervous system infections, tumors, or malforma- 
tions is clear and well documented [1, 2]. Few are aware 
that vocal cord paralysis or paresis may occur in an other- 
Fig. 2.— Absence or obliteration of laryngeal ventricle. wise healthy infant. The etiology for the vocal cord paral- 
ysis in the majority of the “spontaneous” cases in our 
series could not be discerned. It is tempting to implicate 
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an infectious process, since two of the children had ele- 
vated serum titers for cytomegalovirus. However, search 
for bacterial and viral agents revealed no such etiology 
in the majority of the children. 

‘The prognosis for improvement or return to normal 
function of the vocal cords in the children who developed 
spontaneous cord paralysis is good. The cord dysfunction 
was of a transient nature in more than half of the children. 
The improvement in cord function noted in 11 of the chil- 
dren occurred within 1 month of the onset of symptoms. 
The children who did not improve during this period con- 
tinue to have vocal cord paralysis or paresis without any 
change in cord function. The appearance of the airway on 
follow-up radiographs of the lateral neck correlated with 
the laryngoscopic findings of improvement or lack of 
improvement of vocal cord motion. 

Spontaneous vocal cord paralysis in a child may be life 
threatening. An alertness for the radiographic and fluoro- 
scopic signs that suggest the diagnosis will aid in the early 
institution of appropriate supportive therapy. 
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Intracranial Cavernous Angioma 


JOHN E. BARTLETT}? AND PULLA R. S. KISHORE! 


Cavernous angiomas are a rare but important clinical 
entity because of their potential curability. Three patients 
who had intracranial cavernous angiomas confirmed at 
surgery are presented. Preoperative recoginition is greatly 
aided by a tendency to calcify, as identified both by skull 
films and more sensitively by computed tomography. A 
well demarcated collection of rounded densities on CT 
scanning, showing mild contrast enhancement and no 
significant mass effect, should suggest the possibility of 
cavernous angioma. Conventional angiography charac- 
teristically reveals a hypovascular appearance without 
abnormal arterial feeding vessels. On films of high technical 
quality, a subtle vascular stain, possibly associated with 
a few large draining veins, may be detected. There is 
usually no mass effect unless there has been a previous 
episode of hemorrhage. Cavernous angiomas may manifest 
a pronounced increase in activity on radionuclide brain 
scanning. 

Introduction 


Intracranial cavernous angiomas have become much more 
precisely defined in recent years. Like other types of vascu- 
lar malformations, they have a propensity for sudden and 
catastrophic rupture; however, they are unique in their 
potential curability by surgical removal, since there are no 
large feeding arteries or veins [1]. We recently examined 
three patients with surgical verification of intracranial 
cavernous agioma. Computed tomography (CT) and cere- 
bral angiography were performed in all three cases; in 
addition, one underwent pneumoencephalography. The 
CT findings were strikingly similar in all three cases and 
may be strongly suggestive of cavernous agioma. This 
paper emphasizes the neuroradiologic findings, especially 
the CT appearance, which aid in preoperative diagnosis. 


Case Reports 
Case 7 


A 15-year-old white male experienced his first grand mal 
seizure 3 years before admission. Seizures were initially well 
controlled with phenobarbital, but frequency increased over the 
past year. The patient complained of left temporal headaches, 
and his behavior became agressive and combative at school. 

Skull films on admission to Kansas University Medical Center 
revealed an area of intracranial calcification in the left posterior 
temporal region (fig. 1A). Cranial CT demonstrated a well circum- 
scribed, calcified lesion immediately posterior and lateral to the 
left ventricular atrium (fig. 18). Biplane internal carotid and 
vertebral arteriography, using X2 magnification and subtraction 
techniques, showed the lesion to be avascular (fig. 1C). Pneumo- 
encephalography disclosed no involvement of the left lateral 
ventricle: The electroencephalogram was abnormal with diffuse 
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slowing which predominated over the left posterior quadrant. 
A brain scan was not done. 

At surgery a calcified multicystic mass was easily removed 
from the left posterior temporal lobe (fig. 1D). Microscopic ex- 
amination confirmed multilocular cavernous angioma with exten- 
sive calcification and focal ossification of vessel walls (fig. 1). 


Case 2 


A 26-year-old white male experienced episodic headaches for 
5 years prior to admission to Kansas City Veterans Administra- 
tion Hospital. Jacksonion seizurelike activity involving the left 
arm had occurred twice, 1 and 3 years before examination. Skull 
films, brain scan, and electroencephalograms from two previous 
hospitalizations were reportedly normal. 

Cranial CT showed a poorly defined area of increased density 
in the right frontoparietal region (fig. 2A). Internal carotid angi- 
ography demonstrated a faint area of blush in the deep right 
posterior frontal lobe (fig. 28). Surgery revealed a well demar- 
cated noncalcified cystic lesion filled with blood. Histology 
confirmed cavernous angioma. 


Case 3 


A 44-year-old white male was admitted to the Kansas City 
Veterans Administration Hospital with a 20 year history of oc- 
casional grand mal seizures which had been well controlled with 
Dilantin and phenobarbital. Workup at another hospital had 
revealed a calcified mass in the right frontal region. Arteriog- 
raphy reportedly showed the mass to be avascular. Physical 
examination on admission revealed mild papilledema. 

He was referred to Kansas University Medical Center. Tomo- 
grams of the right posterior frontal region showed multiple 
chunky calcifications situated just above and posterior to the 
lesser sphenoid wing (fig. 3A). No hyperostosis was present. 
CT confirmed the presence of multiple calcific densities within 
the right posterior frontal lobe, without displacement of the 
adjacent lateral ventricle (fig. 38). 

Craniotomy was performed, and a calcified cystic mass was 
excised from the posterior right frontal lobe. Histology confirmed 
cavernous angioma. 


CT Findings 


Computed tomography showed well defined collections 
of multiple rounded densities in all three patients studied. 
The absorption values of these lesions were in the calci- 
fication range in cases 1 and 3, but in case 2 the absorp- 
tion range was similar to that of intravascular blood 
(25-30 Hounsfield units). Minimal but definite enhance- 
ment occurred following intravenous contrast infusion in 
all three cases. No significant mass effect was appreciated 
in any patient. S 

Such a CT picture is consistent with previous repgrts of 
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Fig. 1.—Case 1. A, Skull film showing irregular conglomerate of 2 x 3 cm calcific densities in left posterior temporal region. B, CT scans, before 
(/eft) and after (right) contrast infusion, showing well circumscribed cluster of rounded calcifications in left posterior temporal lobe with no significant 
mass effect and minimal contrast enhancement. Maximum attenuation values almost 80. C, Left vertebral artery injection in late arterial phase showing 
slight stretching of prominent left posterior temporal artery. No abnormal vascularity or arteriovenous shunting seen. Area of plain film calcification 
(arrow) has been subtracted. D, Surgical specimen. Mass is trilobed consisting largely of cystic spaces filled with clotted blood. £, Microscopic section 
showing multiloculated blood spaces varying markedly in size and separated by septae composed solely of collagen. Vessel wall calcification seen as 
innumerable discrete densities staining black. No intervening neural tissue present; this finding distinguishes cavernous angioma from other types of 


vascular malformations. Verhoeff Van Gieson stain, X25. 


vascular malformations uncomplicated by hemorrhage 
[2, 3]. The additional finding of multiple discrete areas of 
calcification should raise the question of cavernous angi- 
oma, although the far more common arteriovenous mal- 
formation is not excluded. A low grade primary glimoma 
must be considered, though these lesions are usually 
associated with significant mass effect and/or tumor 
vascularity. 


Discussion 


Cavernous angiomas within the brain are now thought 
to be a form of congenital blood vessel hamartoma. These 
vascular malformations probably represent one portion 
of a continuum, which was separated into four groups by 
Newton and Troost [4]. 


y 


1. Arteriovenous malformations are by far the most 
common, and are easily recognized on angiography as a 
tortuous mass of vessels. Usually both enlarged feeding 
arteries and draining veins can be identified. Estimates for 
calcification visible on plain films range from 15% [5] to 
30% [6]. 

2. Capillary telangiectases consist of abnormally dilated 
capillaries without muscle or elastic fiber within their walls. 
These lesions are distinguished from cavernous angiomas 
by the presence of normal neural tissue between the telan- 
giectatic capillaries. They are relatively common but are 
usually asymptomatic. 

3. Venous malformations closely resemble arteriovenous 
malformations, except that arterial structures are absent. 
The lesion wall shows smooth muscle or connective tissue 
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Fig. 2.— Case 2. A, CT scans, before (/eft) and after (right) contrast infusion, 
showing irregular area of increased density in deep right frontal region without 





significant effect on adjacent right frontal horn. Precontrast attenuation values of 
lesion no higher than 25 Hounsfield units, consistent with intravascular blood or 


possibly microcalcification but ruling out extensive calcification. Moderate contrast 
enhancement (density 35 H) present. B, Right internal carotid artery injection in 
midarterial phase (subtracted and magnified X2) showing small area of abnormal 
vascularity (arrow) in posterior frontal area. Slight stretching of opercular branches 


also present. No venous abnormalities seen. 


thickening but no elastic tissue. Characteristic prominence 
of cortical veins, with or without intramedullary tributaries, 
have been described [7]. 

4. Cavernous angiomas, the rarest of the four, are ex- 
tremely important clinically because of their potential 
curability. They are composed of a honeycomb of endo- 
thelim-lined vascular spaces separated by fibrous 
collagenous bands. Total absence of intervening neural 
tissue is the distinguishing characteristic. Calcification may 
be extensive in areas of collagen deposition between the 
blood spaces and/or within the vascular spaces themselves. 

The most common clinical symptom is the onset of 
severe headaches or seizures in the second or third decade 
of life, predominately in males. The cerebrum is most often 
affected, then the pons, and least often the cerebellum. 
Lesion size varies from a few millimeters to several centi- 
meters [4]. Gradual progression of clinical symptoms, in 
association with a lesion showing no evidence of cellular 
proliferation, is explained by some as based on progressive 
dilatation of the component thin-walled vascular spaces. 

Intracranial calcifications were the first reported radio- 
graphic finding [5]. More recent case reports emphasize 
this [8—10], but conclude that the calcification can be 
detected by skull films in only a minority of patients. Intra- 
cranial calcification was demonstrated in two of our three 
patients by both plain films and CT scanning. 

An avascular appearance without enlarged feeding or 
draining vessels on angiography was reported by 
Schneider and Liss in 1958 [11], a pattern subsequently 
confirmed by others [9, 12]. Recently magnification and 
subtraction techniques have been used to demonstrate a 
vascular blush in the capillary phase of the arteriogram. 


This may be followed by filling of prominent draining veins 
[13-15]. Two of our patients were studied by this method, 
and in one a definite area of abnormal vascularity was 
identified. No venous abnormalities were seen. Enlarged 
veins have never been demonstrated pathologically, but 
this may be due to their collapsed state at autopsy. 
Significant mass effect does not occur unless there is 
previous hemorrhage. 

Previous air studies have simply documented the pres- 
ence of a mass. Only one lesion with an intraventricular 
component has been found [8]. Pneumoencephalography 
in our case 2 failed to disclose a significant mass effect. 
Cavernous angiomas reportedly appear as an area of 
increased activity on radionuclide brain scanning [8]. 
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Fig. 3.— Case 3. A, Lateral tomo- 
gram through sphenoid wing 3 cm 
right of midline showing collection 
of amorphous calcifications in right 
frontal lobe region. B8, CT scans, 
before (/eft) and after (right) contrast 
infusion, showing pattern of scat- 
tered calcifications (density 60 H) in 
right posterior frontal lobe. Mild con- 
trast enhancement seen. No signif- 
icant mass effect. 
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Normal and Abnormal Upper Abdominal Venous 
Structures as Seen by Ultrasound 


ROGER C. SANDERS,! MELVYN R. CONRAD,? AND ROBERT I. WHITE, JR.’ 


Recent B-scan ultrasonic techniques have made possible 
the routine visualization of the major upper abdominal 
venous structures. Real-time scanning permits in vivo 
dynamic assessment of the upper abdominal veins. B-scan 
ultrasound allows optimal anatomic resolution and is 
superior for the establishment of intraluminal pathology 
and anatomic relationships with adjacent organs. 

The anatomic localization of the upper abdominal veins 
has proved of practical importance in several ways. Identi- 
fication of the splenic and superior mesenteric veins allows 
localization of the pancreas and the enlarged common bile 
duct. Increased size of the upper abdominal venous struc- 
tures can indicate certain pathological conditions, notably 
raised right heart pressure and portal hypertension. 
Intrinsic pathology within the inferior vena cava may be 
detected. Extrinsic distortion of veins by adjacent mass 
lesions is not uncommon, and if the venous structure is 
recognized, more precise anatomic localization of the mass 
is possible. 


Two recent developments have made possible the dem- 
onstration of many of the venous structures in the upper 
abdomen by B-scan ultrasound examination. Taylor et al. 
[1] described a technique whereby a longitudinal ultra- 
sonic section of the liver is obtained with minimal distortion 
from patient respiration or intrinsic transducer movement. 
This technique utilizes suspended respiration and full inspi- 
ration, displaying the aorta and inferior vena cava well. 
The transducer head is placed under the costal margin or 
the liver edge in a horizontal plane so that the sound beam 
is steeply angled cranially. A gentle arc is then made by 
sweeping the beam caudally. When the transducer 
becomes perpendicular to the patient’s spine, a linear 
motion in a caudal direction completes the scan. The 
second factor has been the recent introduction of gray 
scale equipment. This has permitted depiction of low- 
level echoes arising from small structures such as the 
splenic vein which were previously undetectable. 

This article describes the normal B-scan_ ultrasonic 
venous anatomy of the upper abdomen and the changes 
seen in different pathologic states. The description of 
anatomy is based on cross-sectional ultrasound studies 
of a cadaver. Unfortunately the ultrasonic qualities of the 
soft tissues change when death occurs, so that even 
though no respiratory artifacts are introduced, the scans 
are of poorer quality than those obtained in a living patient. 
Sections were made through frozen cadavers with a band 
saw at 1 cm intervals corresponding to previously obtained 
ultrasonic sections; photographs of each slice were taken. 
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In addition, ultrasonic studies were performed on patients 
who had recently undergone angiographic studies. Metal 
markers were placed on the skin at the time of angiography 
so that the anterior-posterior relationships of the vascular 
structures were known at the time of the ultrasonic study. 


Normal Venous Anatomy 


The inferior vena cava and aorta appear on longitudinal 
sections as midline sonolucent tubular structures. Unlike 
the aorta, the inferior vena cava increases in size with full 
inspiration [2], and the anterior wall of the inferior vena 
cava may normally pulsate (fig. 1A) like the jugular vein. 
After the inferior vena cava passes from the right atrium 
through the diaphragmatic hiatus, it bends posterior to the 
caudate lobe to lie posterior to the head of the pancreas 
(figs. 1B and 1C). The only branch seen on the longitudinal 
section is the middle hepatic vein, which joins near the 
diaphragm after an anterior course through the liver (fig. 
1B). The right and left hepatic veins are of a similar size 
and join at the same level; they can only be seen on a 
cranially angled transverse section. Although the inferior 
vena cava usually lies in contact with the spine, it may be 
located to the right and surrounded by liver parenchyma. 


Portal Vein 


The portal vein can be recognized at the inferior border 
of the liver where it lies directly anterior to the inferior 
vena cava. It takes an oblique course toward the right 
shoulder at a 20°-80° angle to the spine and bifurcates 
within the liver. The large right portal vein (average di- 
ameter, 0.18 cm) continues along the oblique axis of the 
main portal vein [3] (fig. 2). It is normally seen superior to 
the gallbladder on longitudinal sections. The left branch 
takes a course into the left lobe of the liver and may be 
seen anterior to the inferior vena cava. The portal vein lies 
posterior to the common bile duct and the hepatic artery 
[4], which are sometimes visible in normal individuals 
(fig. 3). 


Splenic Vein 


The splenic vein and its confluence with the portal vein 
are usually seen on careful transverse sections through the 
lower portion of the portal vein (figs. 2 and 3). The splenic 
vein is smaller than the portal vein and pursues A some- 
what tortuous course in the left upper quadrant toward the 
spleen. It is located posterior to the superior part “of the ` 
body of the pancreas (fig. 4). 
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Superior Mesenteric Vein 


The superior mesenteric vein normally takes a course 
parallel and anterior to the aorta in common with the 
superior mesenteric artery. The superior mesenteric vein 
is larger°and lies anterior to the superior mesenteric artery. 


. The superior mesenteric vein can be seen to join the portal 


vein; the origin of the superior mesenteric artery at the 
aorta is often visualized. 


Other Veins 


The inferior mesenteric vein is small and not normally 
seen by sonography. It has a variable course, sometimes 
entering the superior mesenteric vein and sometimes the 


\ 


Fig. 1.—A, Longitudinal sonogram 
showing evidence of pulsation in in- 
ferior vena cava (IVC, arrows). B, 
Longitudinal sonogram showing he- 
patic vein (H) arising just below 
diaphragm (D). Note impression of 
caudate lobe (C) on inferior vena 
Cava (arrows). C, Longitudinal ca- 
daver section through inferior vena 
Cava showing caudate lobe com- 
pressing inferior vena cava and head 
of pancreas (Pa) located inferior to 
portal vein (P). RA = right atrium, 
B = common bile duct, L = left 
branch of portal vein. 


splenic vein. The left renal vein passes between the 
superior mesenteric artery and the aorta just below the 
Origin of the superior mesenteric artery and is often 
visualized [5]. 


Identification of Adjacent Structures 


The pancreas may have a significantly different acoustic 
texture from the surrounding structures but is commonly 
echo filled. Some of the venous structures are useful in 
determining the location of the pancreas [6]. The head of 
the pancreas lies immediately anterior to the inferior vena 
cava in the triangular space between the undersurface of 
the liver and the inferior vena cava, and it may impinge on 
the inferior vena cava if it is enlarged. The extrahepatic 
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Fig. 2.— A, Transverse sonogram showing portal vein (P) entering liver, and splenic vein (S, arrow) joining portal vein. B, Portal venogram showing 
level of sonographic section (/ine). R and L = right and left branches portal vein, Sp = spine, K = kidney, Ao = aorta, IVC = inferior vena cava. 





Fig. 3.—A, Transverse sonogram through upper pancreas (Pa) 
showing common bile duct (B) anterior to portal vein (P), and superior 
mesenteric artery (/arge arrow) arising from aorta (Ao). B, Transverse 
cadaver cross section at same level. C, Diagram of anatomy at same 
level R = right, S = splenic vein, IVC = inferior vena cava, SMA = 
superior mesenteric artery, GB = gallbladder, Ao = aorta. 
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Fig. 4.—Transverse sonogram through upper pancreas (Pa) showing 
portion of splenic vein (S). Ao = aorta. 


portal vein lies superior to the head of the pancreas. The 
splenic vein delineates the posterior aspect of the superior 
margin of the body and the tail of the pancreas (figs. 3 
and 4). The upper part of the superior mesenteric artery 
and vein are posterior to the body of the pancreas but lie 
anterior to the uncinate process of the head of the pan- 
creas (figs. 3 and 4). Enlargement of the portal vein or 
splenic vein may be confused with edema involving the 
head or the body of the pancreas, especially if pancreatitis 
is a Clinical consideration. 

In cases of obstruction of the biliary tree, accurate 
identification of the portal vein and its relation to the 
dilated common bile duct is helpful in locating the level of 
obstruction [7]. The common bile duct is located anterior 
to the portal vein but extends caudal to the point at which 
the portal vein turns leftward; the common bile duct then 
pursues a posterior course in the head of the pancreas 
(fig. 1A). Both structures may be seen on oblique sections 
through the right upper quadrant identifying the point at 
which the portal vein becomes the splenic and superior 
mesenteric veins (fig. 3). 


Pathologic Involvement 


Dilatation of the inferior vena cava (fig. 6) and hepatic 
. veins iS. produced by increased pressure within the right 
atrium as with congestive heart failure, left-to-right shunts, 
or constrictive pericarditis [2]. Trivial pulsations may some- 
times normally be seen in the inferior vena cava by sonog- 
raphy (fig. 14). However, when significant tricuspid 
insufficiency is present (i.e., moderately elevated right 
atrial pressure), prominent pulsations will be seen which 
are particularly well demonstrated with real-time scanning 
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Fig. 5.—Longitudinal sonogram showing middle branch of normal 
hepatic vein (H) within liver and part of course of superior mesenteric 
vein (SMV) posterior to pancreas (Pa). Ao = aorta. 


equipment [8]. The normal reduction in size with expiration 
will cease. Portal vein pressure is also increased in con- 
gestive failure, and there will be enlargement of the portal 
vein, splenic vein, and superior mesenteric vein. 

When portal hypertension is present with normal inferior 
vena Cava pressure, sonography will show a normal sized 
inferior vena cava and hepatic veins, with dilatation of the 
extrahepatic portal venous system. Dilated deep intra- 
hepatic branches of the portal vein are rarely seen with 
portal hypertenison, presumably because cirrhotic fibrosis 
occurs within the liver. Portal veins are most prominent 
near the porta hepatis, as distinguished from hepatic veins 
which are found nearer the diaphragm. Portal veins have 
well defined borders and tend to branch toward the dia- 
phragm, in contrast to the poorly delineated hepatic veins 
which branch toward the inferior aspect of the liver. 
Dilated bile ducts are long and sinuous, branch repeatedly, 
and coalesce to form the common bile duct in the region 
of the porta hepatis. 

In severe portal hypertension, additional enlarged col- 
laterals such as the umbilical vein, coronary vein, or small 
retroperitoneal veins in the region of the pancreas can be 
seen (fig. 7). 


Intrinsic Pathology 


With the present limitation in resolution, the only vein 
with a lumen sufficiently wide for detection of intrinsic 
abnormalities by ultrasound is the inferior vena cava. 
Greene and Steinbach [9] reported the sonographic depic- 
tion of the tumorous extension of a hypernephroma into 
the inferior vena cava. Two similar cases have been seen 
at our institution (fig. 8). 
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Fig. 6.—A, Longitudinal sonogram showing greatly dilated inferior vena cava (IVC) and hepatic vein (H) due to left-to-right shunt. B, cranially angled 
transverse sonogram showing characteristic triradiate patterns due to marked enlargement of right (R), middle (M), and left (L) branches of hepatic vein, 
Note pleural effusion on right (PI). 





Fig. 7.—A, Late phase superior mesenteric arteriogram showing 
greatly enlarged splenic vein and other retroperitoneal collaterals due 
to portal hypertension. 8, Transverse sonogram of same patient 
showing huge splenic vein (S) and other collaterals. Markedly dilated 
splenic vein could be confused with edematous sonolucent pancreas. 
P = portal vein, Ao = aorta, IVC = inferior vena cava 


E = D o onu z = A es — a —_ - > - —_— ——— 





662 SANDERS ET AL. 





Fig. 8.—Longitudinal sonogram of 76-year-old woman with known 
carcinoma of cervix showing inferior vena cava (IVC) invaded by liver 
metastasis (M). Confirmed at autopsy. 


Adjacent Pathologic Masses 


Extrinsic impressions on the inferior vena cava are 
easily assessed by sonography. On several occasions im- 
pressions seen on the inferior vena cavogram were eluci- 
dated by sonography (fig. 9). Posterior impressions are 
commonly due to nodes, and anterior impressions to 
pancreatic pathology. Taylor [10] reported compression 
of the inferior vena cava by an enlarged liver. 

Retroperitoneal node enlargement at the level of the 
pancreas cannot be diagnosed by lymphography, since the 
nodes lie above cisterna chyli. Enlargement of the pancreas 
and peripancreatic lymph nodes may appear on sonog- 
raphy as relatively echo-free homogenous masses in the 
upper abdomen. However, if the mass lies posterior to the 
superior mesenteric and splenic veins, it is likely to be of 
nodal (i.e., paravertebral) rather than pancreatic origin. 
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Fig. 9.—A, Lateral view of inferior vena cavogram showing extrinsic 
compression (arrows) erroneously interpreted as enlarged caudate lobe. 
B, Longitudinal sonogram showing inferior vena cava (IVC) compressed 
by large pancreatic pseudocyst (Pa), previously unsuspected. P = portal 
vein. 
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Case Reports 


Cyanoacrylate Occlusion of a Renal Arteriovenous Fistula 


CHARLES W. KERBER,! PATRICK C. FREENY,2 LAURENCE CROMWELL,” M. THEODORE MARGOLIS,’ 
AND ROY J. CORREA, JR.4 


Renal arteriovenous fistulas have been treated nonsur- 
gically by introducing a variety of therapeutic emboli 
through angiographic catheters. Autologous clot [1-5], 
Gelfoam [4, 6], lead shot [7], and steel coils [6] have been 
used. Particulate emboli frequently block proximal arteries 
rather than occlude the fistula itself. If the emboli are 
too small, they may pass through the shunt to the lungs. 
The creation of an intravascular cast within the fistula 
offers a theoretical cure. This report shows how isobutyl 
2-cyanoacrylate (Ethicon, Inc., Somerville, N.J.), a rapidly 
polymerizing tissue adhesive, delivered through a balloon 
microcatheter, has been used to form such a cast. 


Case Report 


R. B., a 41-year-old white woman, complained of left flank pain 
and hematuria. Physical examination was normal. Excretory 
urography and retrograde pyelography showed poor filling of the 
left lower pole renal collecting system. Gross blood was found in 
the left ureter. Bilateral selective renal angiography demon- 
strated minor vessel irregularity in the left lower pole. At surgical 
exploration and nephroscopy, she had white plaques and 
scarring in the left lower pole infundibulum. A lower pole partial 
nephrectomy was performed. 

She had no complaints for 2 years, but then developed right 
flank pain and hematuria. Excretory urography was normal 
except for the absence of the left lower pole. Bilateral selective 
renal arteriography delineated a normal right kidney and an 
arteriovenous fistula of the upper pole of the left kidney (fig. 1). 
To preserve as much functioning renal parenchyma as possible 
and to avoid further surgery, percutaneous transcatheter 
occlusion was performed. 

Through the left groin, a no. 6 French catheter was placed in 
the left renal artery to perform the localizing angiograms. Then, 
through the right femoral artery, a no. 5.8 French thin-walled 
polyethylene catheter was introduced. Through this a calibrated- 
leak balloon microcatheter was injected by a technique previous- 
ly described [8]. By a combination of flow guidance and manipu- 
lation of the polyethylene catheter. the balloon catheter was 
made to pass into the arteries supplying the fistula (fig. 2). Its 
location was verified with a preocclusion angiogram. Then 
tantalum-impregnated isobutyl 2-cyanoacrylate was introduced 
through the microcatheter, occluding the fistula and a portion 
of the artery supplying the upper pole (fig. 3). The microcatheter 
was withdrawn and a postocclusion angiogram was obtained 
(fig. 4). 

After treatment, the patient experienced mild left flank pain 
for 5 hr, She had no change in vital signs. Follow-up time is 
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short, and repeat angiography will be performed at 6 and 12 
months. 


Discussion 


Renal arteriovenous fistulas may be classified as either 
congenital (frequently associated with polycystic disease 
[9] and fibromuscular dysplasia [10, 11]) or acquired. 
Acquired fistulas are more common and follow renal 
biopsy or abdominal trauma. While most of these close 
spontaneously, if they do not they tend to enlarge, causing 
renal destruction, hypertension, hematuria, and even 
congestive heart failure [12]. 

Embolization with small particles and wire coils [13] has 
been used successfully to treat these fistulas. The tech- 
nique depends upon localized increased flow to carry the 
emboli to the malformation. However, the main feeding 
vessel to the arteriovenous fistula is not always in the main 
flow of blood, and large amounts of normal! tissue may be- 
come infarcted before the fistula is occluded. It is also 
difficult to judge the size of the therapeutic embolus 
needed. Smaller particles will pass through the fistula and 
travel to the lungs. The necessity of using large catheters 
for delivery frequently prevents superselective catheteri- 
zation of the feeding vessel and results in infarction of 
larger amounts of normal renal parenchyma. The intro- 
duction of a large embolus which blocks only the proximal! 
feeding arteries can allow other feeders to open in a 
short time, reconstituting the arteriovenous fistula. 

Theoretically, the development of an intravascular cast 
precisely at the point of the fistulous communication would 
treat the fistula permanently. The cast material should 
excite some fibroblastic response so that the vessel re- 
mains permanently closed. Isobuty! 2-cyanoacrylate satis- 
fies many of the theoretical requirements |14]. Laboratory 
experience shows that it is invaded by fibroblasts and 
forms a relatively inert, permanent vascular occlusion 
(14, 15]. Delivered with the balloon microcatheter, the 
polymer may be deposited ultraselectively. The balloon 
temporarily occludes flow through the artery so that dis- 
tal embolization of unwanted material is minimized and the 
cast is formed precisely at the point desired. 

We do not feel that the treatment in this patient was 
ideal, since a portion of the upper pole artery was occluded 
as well as the fistula. This was caused by technicaldmability . 
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Fig. 1.—Selective left renal arteriogram, subtraction film, arterial Fig. 3.—Tantalum-impregnated isobutyl 2-cyanoacrylate cast in feeding 
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to pass the balloon catheter as far distally as we wished. 
We were concerned that this extra occlusion would ag- 
gravate her hypertension, since an early report suggested 
the possible development of hypertension following seg- 
mental renal artery occlusion and subsequent infarction 
[16]. Subsequent work has demonstrated that hyper- 
tension is not a problem [17-22], and, in fact, a recent 
report describes occlusion of a segmental intrarenal artery 
for control of secondary renovascular hypertension [23]. 
lt appears that if complete cortical infarction and occlusion 
of distal interlobular vessels is achieved, development of 
collateral circulation is not stimulated by relative ischemia, 
and the renin-angiotensin system ceases to function [16, 
19, 20]. The juxtaglomerular apparatus in areas of com- 
plete infarction shows abundant granulation [21] and 
apparent Clinical lack of renin production. 

Among the advantages of isobutyl 2-cyanoacrylate in- 
clude precise delivery, radiographic visualization when 
rendered opaque with tantalum, and complete occlusion 
of the fistulous communication with subsequent develop- 
ment of a dense, fibroblastic reaction. Current disadvan- 
tages relate to its being an experimental drug not yet 
approved for general use. Furthermore, an experienced 
angiographic facility is required for its use. 
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Modified Radiation Therapy Regimen for Hodgkin's Disease 
in the Third Trimester of Pregnancy 


JOE G. CONLEY! AND AHREN JACOBSON! 


Initiation of therapy for pregnant patients with Hodgkin's 
disease presents a difficult dilemma for both the radio- 
therapeutic and chemotherapeutic approaches. Postpone- 
ment of therapy because of concern for potential fetal 
damage could permit continued clinical deterioration of 
the patient. A case is described in which this problem was 
resolved by partial irradiation of the upper mantle field 
before term and subsequent completion of staging and 
radiation therapy after delivery. 


Case Report 


C. B., a 28-year-old housewife, was 6 months pregnant when 
she presented with the diagnosis of nodular sclerosing Hodgkin's 
disease. She had been partially staged elsewhere as IIA, with 
known disease involving supraclavicular, axillary, and mediastinal 
nodes. Except for a slight elevation in alkaline phosphatase level 
and hemoglobin of 10.2 g/100 ml, laboratory studies were 
normal. 

The pregnancy was too far advanced for therapeutic abortion. 
Further staging procedures, including radioisotope studies, 
lymphangiogram, or laparotomy were considered too dangerous 
to the fetus. In view of recent progression of the disease, it was 
felt that some form of therapy had to be initiated. Encouraged 
by the work of Covington and Baker [1], phantom studies were 
performed to determine fetal dose with various portal arrange- 
ments, and a modified irradiation scheme was devised. Because 
the mediastinal disease was in the superior mediastinum, it was 
included in a somewhat shortened mantle-type portal, designated 
as field | in figure 1. Because the inferior margin of the portal 
was more than 30 cm from the fundus, a sizeable dose could be 
safely given [1]. This was verified by studies on an Alderson 
phantom. 

A phantom measurement was made to simulate the abbre- 
viated upper mantle field. The upper torso of an Alderson phan- 
tom was used in conjunction with polystyrene calibration slabs 
so that the absorbed dose to the fundus of the uterus could be 
measured with an ionization chamber. The chamber was posi- 
tioned in the calibration block at a 6 cm depth and 30 cm from 
the lower border of the upper mantle. A 2,200 rad reference 
dose, to achieve 1,000 rad at the 8.0 cm central axis depth, was 
delivered on a 4 MeV linear accelerator. The dose to the fundus 
under these conditions was approximately 6 rad. Since these 
measurements were made at the level of the fundus in the phan- 
tom, 6 rad represented the maximum fetal dose for this 
treatment plan. 

It was planned to deliver 1,000 rad of 4 MeV x-rays in 1 week 
and observe the patient carefully for clinical progression. If that 
developed early in the trimester, a cesarean section might be 
performed. If closer to term, induction of labor could be tried. If 
marked Progression occurred, single drug chemotherapy was a 
consideration. Since the mediastinal mass was located anteriorly, 
an elestron beam to the mediastinum could be patched with 
appropriate gapping to the remaining 4 MeV portal. 

If no progression of the disease occurred, staging, including 
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laparotomy and splenectomy, could be completed after delivery 
and further treatment determined. This would be followed by 
completion of total nodal irradiation. The remaining lymph node 
areas would require two portals: the remaining mediastinum and 
upper abdomen to include the splenic area whose extent would 
be determined by findings at laparotomy (portal II), and the in- 
verted Y (portal Ill). A rest interval of 2-3 weeks between 
treatment sites would be used depending on severity of side 
effects. 

Treatment was begun to the abbreviated-mantle portal. A 
total of 1,000 rad in 7 elapsed days was delivered to the mid- 
plane of the upper mediastinum. Due to differences in depth, 
the supraclavicular and cervical areas received slightly higher 
doses. One week later there was marked diminution in the size 
of the cervical nodes, and in 2 weeks they were barely palpable. 
Chest x-rays revealed a corresponding decrease in the 
mediastinal nodes. The patient was seen every 2 weeks until 
term, and the gross disease remained stable. 

At term she delivered a healthy 3.2 kg infant without dif- 
ficulty. A bone marrow and liver biopsy obtained at this admis- 
sion were both normal. The postpartum period was uneventful. 
A staging laparotomy performed 1 month after delivery showed 
Hodgkin's disease involving the spleen and multiple paraaortic 
nodes. 

Treatment was resumed to the original modified mantle portal 
10 days later. This portal was given a total of 4,200 rad. Three 
weeks later the remaining mediastinum and paraaortic nodes to 
the level of the umbilicus, including the splenic pedicle, were 
treated with a dose of 4,000 rad in 4 weeks. To complete total 
nodal irradiation, treatment was begun to the remaining para- 
aortic and pelvic nodes after a 2 week rest period. 

She tolerated this three-course treatment well, experiencing 
only mild nausea and diarrhea. Hemoglobin remained stable 
between 12.0 and 13.0 g/100 ml. Within 6 weeks of completion 
of therapy she was back to her normal routine with no relevent 
complaints. She has been seen regularly at 3—4 month intervals 
and has remained without evidence of disease. The infant will 
soon be 2 years old and is normal and healthy. 


Discussion 


Teratogenic effects of ionizing radiations in the first 
trimester have long been known. A fetal dose as low as 10 
rad has been the assumed basis for therapeutic abortion 
for patients whose fetuses may have received such levels 
of radiation [2]. This conservative fetal dose guideline is 
used for all patients undergoing radiation therapy, regard- 
less of trimester of pregnancy. Thus conventional treat- 
ment planning may have to be modified to assure that this 
criterion is met. 

Chemotherapeutic regimens currently employed in 
Hodgkin's disease also provide potential teratogenic ef- 
fects [3-5]. Even though there have been isolated reports 
of mothers carried to term with chemotherapy who de- 
livered normal fetuses, the conservative policy of Lacher 
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Fig. 1.—Total nodal irradiation scheme. /, 
Shortened mantle-type portal used before delivery. 
Il and Ill, Postpartum treatment. 


and Geller [6] is followed at our institution whenever 
possible. They felt that because of limited experience and 
lack of follow-up these potentially teratogenic agents 
should be avoided. 

It is obvious that many compromises in management 


have to be made. Usually when Hodgkin’s disease is 
diagnosed during the first two trimesters, proper treat- 
ment cannot be postponed until delivery, and therapeutic 
abortion is necessary. In the third trimester, however, 
equal attention has to be given to the almost mature fetus 
and the mother. In minimal disease of a favorable histo- 
pathologic type, local treatment rather than a radical dose 
might be elected, as suggested by Kaplan [7]. Another 
alternative is to do nothing unless the disease shows sign 
of dangerous progression before delivery. With more 
extensive disease, a single chemotherapeutic agent would 
offer less teratogenicity and might be utilized as palliation 
until delivery. Between these extremes exist many clinical 
situations requiring just as many modified therapeutic 
regimens. 

In summary, the treatment of Hodgkin's disease during 
the third trimester of pregnancy poses unique and difficult 
problems. However, as shown in this case, by remaining 
flexible in the treatment planning and utilizing modern 
tools and techniques, they can usually be resolved. 
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Management of Postbiopsy Hemobilia with Selective Arterial Embolization 
JORGE MERINO-deVILLASANTE,!-? R. ELOY ALVAREZ-RODRIGUEZ,2 AND JORGE HERNANDEZ-ORTIZ2 


Hemobilia, a communication between blood vessels and 
the biliary tract, may develop as a complication of trans- 
hepatic cholangiography [1] or of percutaneous needle 
biopsy of the liver [2-5]. The frequency of this compli- 
cation is not known. In eight reported cases of hemobilia 
secondary to needle liver biopsy [6], management was 
surgical. We report a case of hemobilia caused by needle 
biopsy which was managed with transcatheter arterial 
embolization. A similar case was recently reported by 
Walter et al. [7]. 


Case Report 


A 36-year-old woman had a clinical diagnosis of primary biliary 
cirrhosis. Based on previous liver biopsies, the histologic diag- 
nosis was chronic active liver disease. The prothrombin time and 
partial thromboplastin time were normal (13.1 and 38.7, respec- 
tively). Liver function tests revealed a direct bilirubin of 3.65 mg; 
alkaline phosphatase, 27.9 U; and SGOT, 135 U. The 
hemoglobin was 11.9 g/100 ml and the hematocrit, 36%. 

The patient underwent a fourth percutaneous biopsy without 
immediate complication. The next day she developed severe 
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right upper quadrant pain, nausea, vomiting, and melena. The 
jaundice became more pronounced. Physical examination dis- 
closed an enlarged tender liver. Gastric contents were guaiac 
positive. The hemoglobin dropped to 9.8 g/100 ml and the hema- 
tocrit to 31%. Endoscopy revealed nonbleeding esophageal 
varices, minimal gastritis, and a normal duodenum. On the third 
day after biopsy hemoglobin decreased to 7.7 g/100 mi. At 
repeat endoscopy, blood was seen emanating from the ampulla 
of Vater. She was managed conservatively, requiring multiple 
blood transfusions. On day 14 the hemoglobin was 6.5 g/100 
ml, and arteriography was performed. 

Selective hepatic arteriography showed extravasation of con- 
trast media from a third-order branch of the right hepatic artery. 
Superior mesenteric and splenic arteriograms showed patent 
portal vein and hepatopedal flow. The catheter was superselec- 
tively advanced into the hepatic artery proper using the loop 
technique [8]. Repeat arteriogram confirmed the site of arterial 
extravasation in the right lobe of the liver (fig. 1). Embolization 
of the hepatic artery was then carried out with 1 X 1 mm frag- 
ments of surgical gelatin (Gelfoam). The bleeding rate decreased 
after 40 fragments were introduced: extravasation stopped 
completely with 50 fragments (fig. 2). 


Fig. 1.—A, Superselective arterio- 
gram of hepatic artery showing point 
of extravasation during arterial phase 
(arrow). B, Venous phase showing 
that extravasation persists (arrow). 
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Fig. 2.— Arterial (A) and venous phase (8) hepatic arteriograms following embolization with surgical gelatin showing multiple branch occlusions but 


no extravasation. 


There was no Clinical evidence of bleeding after embolization. 
The upper quadrant pain subsided 2 days later. At discharge 5 
days after embolization, the hemoglobin level was 10.6 g/100 
ml and hematocrit 32%. 

Hepatic arteriography was repeated on an outpatient basis 10 
days after the embolization procedure. There was complete oc- 
clusion of the right hepatic artery approximately 5 cm distal to 
the origin of the middle hepatic artery. Collateral circulation to 
the right lobe of the liver had developed from the left hepatic 
and gastroduodenal arteries (fig. 3). The coagulation parameters 
remained normal and the liver function tests were similar to those 
obtained before biopsy. One month later hemoglobin and hema- 
tocrit were normal, SGOT was 83 U, and SGPT 108 U. Other 
liver function tests remained essentially unchanged. 


Discussion 


The treatment of intrahepatic hemobilia has included 
partial hepatectomy with or without ligation of the vessel 
responsible for the abnormal communication [9-11], 
hepatic artery ligation alone [2, 10, 12, 13], or selective 
lobar desarterialization [14]. Our case and that of Walter 
et al. [7] illustrate an alternative nonsurgical method for 
the treatment of hemobilia. 

The advantage of transcatheter embolization over surg- 
ical approaches is that it is better tolerated by debilitated 
patients who would be poor surgical risks. The method is 
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safe and deals directly with the arterial lesion responsible 
for the bleeding. It should perhaps be the first procedure 
performed for the management of continuing bleeding, 
with surgery reserved for those patients in whom 
angiographic procedures fail. 

Transcatheter embolization has been useful in the treat- 
ment of bleeding from various organs. While different 
embolic materials have been used, surgical gelatin (Gel- 
foam) is the most common due to availability and easy 
handling. It tends to produce permanent arterial occlusions. 

Our case also illustrates the development of collateral 
circulation to the territory of the occluded right hepatic 
artery. Collateral arterial circulation to the liver has been 
studied in detail in 200 dissections by Michaels [15, 16], 
and from the angiographic viewpoint by Redman and 
Reuter [17] and Koehler et al. [18]. The pattern developed 
depends on the site of occlusion. In our case two main 
routes of arterial collateral circulation were observed: (1) 
from the left hepatic artery to distal branches of the right 
as a fine network of vessels, and (2) from the gastroduo- 
denal artery as a network of fine vessels running cephalad 
and laterally in the region of the porta hepatis (fig. 3). 

In his dissections, Michaels [16] found at least 26 pos- 
sible routes for collateral blood supply to the liver. Of great 
importance is the wide extent of intrahepatic and extra- 
hepatic anastomoses, including a large number of terminal 
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Fig. 3.— Repeat hepatic arteriogram 10 days after embolization showing occlusion of right hepatic artery 5 cm distal to origin (curved arrow). Arterial 
collateral circulation noted as fine network of vessels from left hepatic artery to right (arrows) and from gastroduodenal artery (arrowheads). 


hepatic branches coursing beneath the capsule of the liver 
and entering the liver substance at various points. 

Collateral arterial circulation to the liver was docu- 
mented angiographically by Redman and Reuter [17] im- 
mediately after balloon occlusion of the celiac axis or the 
common hepatic artery; there was instant opacification of 
the middle and left hepatic arteries from collaterals in the 
liver hilus. Koehler et al. [18] reported that arterial col- 
lateral blood supply is established within 4 hr after liga- 
tion of the proper hepatic artery. Thus embolization of 
branches of the hepatic arteries for the control of bleeding 
from hemobilia or from parenchymal bleeding within the 
liver Cary be undertaken with impunity. It may be advisable 
to use relatively short-lived embolic material as proposed 
by Chuang et al. [19], in an attempt to control bleeding 
without major permanent arterial obstruction. 

Prior to embolization of the hepatic artery, the portal 
circulation should be studied to insure that the portal 
venous inflow is intact. In patients with portal hypertension 
and significant hepatofugal portal flow, embolization of 


the hepatic artery should be avoided. 
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Control of Hemobilia by Angiographic Embolization 
RICHARD R. PERLBERGER! 


Hemobilia or hemorrhage into the biliary tract is most 
commonly caused by blunt abdominal trauma or aneurysms 
of the hepatic artery [1]. Other causes include primary 
hepatoma [2], tumors of the gallbladder, liver hema- 
ngiomas, foreign bodies (T tubes), biliary stones, and acute 
hemorrhagic cholecystitis [3]. Hemobilia can also occur 
following percutaneous or intraoperative needle biopsy of 
the liver [3-5]. Only five such cases have been reported, 
which is surprising since percutaneous liver biopsy is a 
common diagnostic procedure. Recently Walter et al. [6] 
described a case in which massive bleeding into the biliary 
tract was located angiographically and successfully treated 
using Gelfoam embolization. This report documents 
another such case. 


Case Report 


A 16-year-old boy was admitted after experiencing abdominal 
pain, weight loss, and anorexia in the preceding months. After 
intensive examination failed to reveal a diagnosis, an exploratory 
laparotomy was performed. Widespread areas of inflammatory 
adhesions over the small intestines and colon were seen as well 
as small gray white tubercles on the serosal surface. Although 
the liver was microscopically normal, two liver biopsies were 
taken with a Travenol needle. Based on the surgical and histologic 
findings, a diagnosis of peritoneal tuberculosis was made. 

Ten days later the patient complained of epigastric colicky pain 
which radiated to the back. There was marked pallor, vomiting, 
and slight icterus. He developed melena. The hemoglobin level 
fell and remained low in spite of continuous blood transfusions. 
Liver function tests were abnormal. The diagnosis of hemobilia 
was made after gastroduodenoscopy. 

Emergency selective arteriography revealed bleeding from a 
branch of the left hepatic artery (fig. 1A). Superselective arter- 
iography of the left hepatic artery demonstrated extravasation of 
contrast material that quickly disappeared during the late arterial 
phase, indicating bleeding into a small arteriobiliary fistulous tract 
in the left liver lobe (figs. 18 and 1C). 

Embolization was performed using 10 1-2 mm Gelfoam 
particles suspended in contrast material. Bleeding stopped 
immediately. An angiogram 20 min after embolization showed 
that several branches of the left hepatic artery were occluded 
(fig. 1D). There was no evidence of further bleeding. 

The patient’s condition improved considerably although he 
complained for a few days of colicky pain in the epigastrium, 
possibly arising from blood clots still present in the biliary tract. 
The hemoglobin rose to a constant level without blood trans- 
fusions, and liver function tests improved gradually. A liver scan 
7 days after the emoblization revealed normal uptake and 
no defects. 


Discussion 


Needle biopsy of the liver is often essential in the diag- 
nosis of liver disease. Although the method is relatively 
simple, complications can occur; bleeding is the most 
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serious [7]. While in most cases the bleeding has been 
into the peritoneum, there are few reports of hepatic 
arteriovenous fistulae after percutaneous liver biopsy 
[5, 8, 9]. 

In some cases of traumatic hemobilia the arterio- 
graphically localized bleeding point cannot be recognized 
during surgery, necessitating subsequent reexploration 
[1, 10]. Surgical techniques of treating hemobilia resulting 
from trauma of a needle liver biopsy include suturing the 
liver at the site of needle entry [10], ligation of the bleeding 
vessel [3], liver resection [11], and biliary tract drainage. 
Partial hepatectomy seems to be the surgical treatment of 
choice [1]. Ligation of the main hepatic artery has not 
always proved successful in arresting bleeding, since there 
may be a collateral blood supply or a venobiliary fistula. 

The present case is the first in which posttraumatic 
hemobilia secondary to liver biopsy was treated by em- 
bolizing the arteriobiliary fistula. Since embolization is 
known to be effective in stopping bleeding from distal 
arteries [12], its use in treating the above complication is 
recommended. 
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Fig. 1.—A, Superselective injection of left hepatic artery (c/osed arrow) 
demonstrating extravasation of contrast material (open arrow) from 
small branch of left hepatic artery. B, Disappearance of contrast collection 
into biliary fistlous tract (open arrow) during late arterial phase. C, No 
further extravasation 20 min after Gelfoam embolization of left hepatic 
artery (arrow). Several small arterial branches are obliterated. 


Primary Hyperparathyroidism Presenting with Acute Paraplegia 


MURALI SUNDARAM! AND CARL SCHOLZ? 


Acute paraplegia caused by brown tumor is an uncommon 
manifestation of primary hyperparathyroidism. Such a 
Case is presented in which brown tumor in a thoracic 
vertebral body was responsible for acute spinal cord 
compression. 


Case Report 


A 63-year-old female was hospitalized with paraplegia and 
urinary retention of 24 hr. She had backaches for 12 months 
and pain around the waist for 4 weeks. Radiographs of the 
dorsolumbar spine revealed a collapsed tenth thoracic vertebra 
and a destroyed pedicle (figs. 1A and 18) associated with a 
paravertebral soft tissue mass. Cisternal myelography demon- 
strated total obstruction to the flow of myodil (Pantopaque) at 
the level of the tenth thoracic vertebra due to an extradural 
mass (fig. 1C). Radiologically the appearances were thought 
due to either a metastatic deposit or multiple myeloma. 

A laminectomy was performed, and the spinal canal was 
decompressed by removal of an extradural tumor mass. This 
tissue along with two vertebral biopsies all showed similar 
findings. Histologically, numerous osteoclastic giant cells were 





seen separated by spheroidal and spindle-shaped mononuclear between a giant cell tumor and a brown tumor of hyper- 
cells (fig. 2). Mitoses were infrequent. Little fibrous reaction parathyroidism. The similarities have been noted in modern 
a 
fits ty aS 
Fig. ?— A and B, Collapsed body of T10 with sclerosis and lucency. Note destruction of pedicle and paravertebral mass. C, Myelogram showing 
total blockage of Pantopaque column at level of destroyed vertebra. p” 
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or osteoid formation was noted. Pathologic findings were com- 
patible with a giant cell tumor or a brown tumor of hyper- 
parathyroidism. 

After the biopsy report, radiographs of the pelvis and hands 
were obtained which showed calcification in the fibrocartilage 
of the symphysis pubis and triangular cartilage of the wrist joint 
(figs. 3A and 38). These findings raised the possibility of primary 
hyperparathyroidism. Further radiographs of the skull, shoulders, 
abdomen, knees, and ankles revealed chondrocalcinosis in the 
shoulders and in the menisci of both knees (fig. 3C). A renal 
calculus was present on the left side. The patient's serum 
calcium level was 14 mg/100 mi and serum inorganic phos- 
phorous was 4.1 mg/100 ml. 

A parathyroid tumor weighing 15 g, with a homogenous 
brown cut surface, was removed. A small sample (5 mm X 4 mm) 
consisted histologically entirely of clear cells. No fat was evident 
and no normal parathyroid tissue was seen. The patient now has 
gross spastic paraparesis, but she is biochemically normal. 


Discussion 


In 1933 Jaffe [1] pointed out the histologic similarities 
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Fig. 2.—Numerous multinucleated giant cells separated by spindle- 
shaped mononuclear cells (X 250). 


textbooks [2, 3]. Yet, according to Lichtenstein [2], the 
separation of giant cell tumors from other conditions 
giving rise to osteoclastic giant cells cannot be resolved 
by histochemical means. Ultrastructural examination has 
been similarly unrewarding [4], and the usefulness of new 
techniques of examining isolated osteoclasts has yet to 
be proved [5]. 

It is important for radiologists and clinicians to recog- 
nize that giant osteoclasts occur in numerous conditions. 
In our patient, possibilities considered were hyperpara- 





thyroidism and giant cell tumor. Despite the lack of 
significant osseous changes and, in particular, subperi- 
osteal resorption (fig. 4), the presence of extensive 
chondrocalcinosis, the pathology report, and biochemical 
findings were strong enough indications that this patient 
probably had primary hyperparathyroidism. 

Since Eklof’s [6] case report in 1952, radiologists have 
become increasingly aware of articular cartilage calcifica- 
tion in primary hyperparathyroidism. We are not aware of 
any recorded accounts of chondrocalcinosis in secondary 
hyperparathyroidism. In patients with hyperparathyroidism 
and advanced renal disease, joint cartilage calcification 
may be a helpful sign in distinguishing primary from 
secondary hyperparathyroidism. Joint cartilage calcifica- 
tion is said to occur in approximately 18% of patients with 
primary hyperparathyroidism [7]. The average age of 
patients showing chondrocalcinosis in primary hyperpara- 
thyroidism is 57-60 years [7], and the most common 
sites are the knees and the triangular cartilage of the wrist. 

We are aware of only one other case in which primary 
hyperparathyroidism presented with spinal cord compres- 
sion due to brown tumor in a vertebra [8]. The presence 
of histologically established osteoclastoma (or giant cell 
tumor) with radiographically demonstrable chondrocal- 
cinosis is strongly suggestive of primary hyperparathy- 
roidism. In addition to the clinical presentation, this case 
was unusual in that widespread chondrocalcinosis and a 
documented brown tumor were present without signs of 
subperiosteal phalangeal resorption. 

A variety of unrelated diseases may cause chondrocal- 
cinosis. One needs to be cautious in claiming disease 
associations with calcium pyrophosphate deposition dis- 
ease. In a recent review, Hamilton [9] states that “de- 
generative and destructive joint disease, hyperparathy- 
roidism, hemachromatosis, and possibly hypophosphatasia 





Fig. 3.—Chondrocalcinosis in triangular cartilage of left 
wrist (A) and fibrocartilage of symphysis pubis (8) and 
knees (C). No convincing suspicious signs of bony 
hyperparathyroidism 








676 CASE REPORTS 


Fig. 4.—Close-up of two fingers without signs of hyperparathyroidism. 





and neuropathic joints have the strongest claims but in 
most of the others a decision must await controlled 
studies.” 

Manifestations of hyperparathyroidism are protean. In 
the United States alone, it is estimated that there are 
200,000 undiagnosed cases [10], indicating the delay 
and difficulties in diagnosis. The combination of chondro- 
calcinosis and cysts in bone, albeit a single cystic lesion, 
should raise the possibility of primary hyperparathyroidism. 
Chondrocalcinosis in any clinical situation merits serum 
calcium and phosphorous determinations. 
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Cortical Defect of the Humerus at the Insertion of the Pectoralis Major 


ANNE C. BROWER’ 


Benign cortical defects of the proximal humerus have 
been described in children by both Caffey and Keats [1, 2], 
and usually cause little diagnostic difficulty. These defects 
normally regress spontaneously and are not present in 
adults. Recently, pain associated with a radiographic corti- 
cal defect in an adult led to biopsy and discovery of a 
previously undescribed normal variant. 


Case Report 


A 29-year-old white male noticed vague pain in his right 
shoulder for about 6 months. The pain became acute following 
a vigorous tennis match, and a physician was consulted. Physical 
examination revealed full range of motion of the right shoulder, 
but pain occurred on internal rotation and abduction. Tender- 





ness, without a mass, was present over the proximal humerus 
above the deltoid insertion. 

Radiographs revealed three lucent defects in the proximal 
humerus above the deltoid tuberosity (fig. 1A). Anteroposterior 
tomograms localized these benign-appearing defects to the 
cortex of the anterior surface of the humerus (fig. 18). 

Despite the benign radiographic appearance, persistant pain 
over the area caused concern as to the etiology of the defects. 
The clinicians felt that a low grade osteomyelitis could not be 
excluded, and for that reason a biopsy was performed. At sur- 
gery, radiographs localized the defects to the insertion of the 
pectoralis major tendon (fig. 1C). The area was then dissected 
out, and the cortical defects were shown to be the actual inser- 
tion of the tendon into the bone. Biopsy confirmed the penetration 
of ligamentous tissue into the cortex (fig. 2). 


Fig. 1.—A, Anteroposterior view of proximal humerus showing three lucent defects above deltoid tuberosity. 8, Anteroposterior tomo- 
gram of humerus showing lucent defects in anterior cortex. C, Radiograph obtained during surgery. Needle at insertion of pectoralis major c@rresponds 


with lucent defects. 
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Fig. 2.—Low power photomicrograph of cortical defect obtained at 
biopsy. Arrows outline ligamentous tissue (L) filling hole in cortex (C) 
of bone. 


The patient did well postoperatively. The pain resolved with 
time and was felt to have been secondary to muscle strain. 


Discussion 


Although this particular normal variant has not been 
described previously, other cortical defects at ligamentous 
or tendinous attachments have been reported. The most 
common of these is the cortical irregularity seen in the 
distal medial metaphysis of the femur at the attachment 
of the adductor magnus aponeurosis [3]. 

The pectoralis major inserts along the greater tubercle 
crest of the humerus [4, 5]. On an anteroposterior view 
of the humerus, the area of insertion will be seen in the 
shaft medial to and between the greater tubercle and del- 
toid tuberosity. Internal rotation brings the area of inser- 
tion into profile along the medial aspect of the humerus. 
Recognizing benign lucent defects to be in the location 
of the pectoralis major insertion should lead to the correct 
diagnosis. 
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Hypertrophic Osteoarthropathy Associated with Nasopharyngeal Carcinoma 


JESUS ZORNOZA,' AYTEN CANGIR,? AND BARRY GREEN! 


Hypertrophic osteoarthropathy is usually encountered in 
conjunction with diseases involving the lungs, mediasti- 
num, heart, pleura, and gastrointestinal tract [1-13]. At 
present, primary carcinoma of the lung is the entity most 
frequently associated with the condition. In some series, 
0.7%-12% of patients with bronchogenic carcinoma have 
osteoarthropathy [1, 14, 15]. 

Hypertrophic osteoarthropathy is rarely caused by 
pulmonary metastases from extrathoracic neoplasms 
[16-23]. To date, hypertrophic osteoarthropathy has been 
seen in only 10 patients with carcinoma of the nasopharynx 
[17, 19, 21, 24]. In every instance pulmonary or 
mediastinal metastases were present. We report two ad- 
ditional cases of nasopharyngeal carcinoma associated 
with hypertrophic osteoarthropathy, one without 
pulmonary metastases. 


Case Reports 
Case 7 


A 14-year-old black male was admitted in November 1975 
with a diagnosis of lymphoepithelioma of the nasopharynx meta- 
static to cervical lymph nodes. Plain films and tomograms of the 
nasopharynx showed an irregular mass at the posterior part of 
the nasopharynx (fig. 1A). The chest radiograph was normal. 
The tumor regressed completely after radiation therapy, and the 
patient was placed on chemotherapy consisting of actinomycin 
D, cyclophosphamide, and 5-fluorouracil. 

In February 1976, the patient complained of pain in his legs. 
A skeletal survey showed periosteal reaction in the right proximal 
femur and both humeri. There was no clubbing of the fingers or 
toes. Periosteal reaction progressed to the long bones of the 
upper and lower extremities (fig. 18). In June 1976 full chest 
tomograms ruled out lung or mediastinal metastasis as a cause 
of osteoarthropathy. To exclude the possibility of metastatic 
lesion to the bones as a cause of the periostic elevation, a biopsy 
of the left tibia was performed in July 1976. It showed hyper- 
plastic cortical bone with subperiosteal new bone formation, but 
no tumor. The patient is under chemotherapeutic treatment. In 
December 1976 he developed metastatic lesions to the pelvis 
and thoracic spine. 


Case 2 


An 11-year-old black male was diagnosed in June 1972 as 
having lymphoepithelioma of the nasopharynx and bilateral 
cervical lymph node metastasis. Radiographs of the nasopharynx 
showed a mass protruding into the nasopharynx (fig. 2A). The 
chest radiograph was normal. The patient was treated with radi- 
ation therapy and both primary tumor and cervical metastasis 
regressed completely. He did well until March 1973, when 
clubbing of the fingers developed. At this time the plain chest 
film and full chest tomograms showed two nodular lesions, 
probably metastatic. Radiographs of the long bones demon- 
strated periosteal reaction of both fibulas and tibias (fig. 28). 
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Treatment with actinomycin D and DTIC resulted in complete 
regression of the lung metastases. Clubbing of the fingers and 
the periosteal reaction gradually improved and disappeared in 
January 1974, but the patient died of disseminated disease in 
October 1975. 


Discussion 


Hypertrophic osteoarthropathy has three characteristic 
features: (1) clubbing of the fingers and toes; (2) pain and 
swelling at the distal ends of the limbs; and (3) periosteal 
proliferation, mainly involving the distal ends of the bones 
of the extremities. These characteristics commonly are 
symmetrical. Since the first description by Marie and 
Bamberger in 1891, multiple cases have been reported; 
however, the etiology remains uncertain. In 1964 Fischer 
et al. [11] reviewed a variety of pulmonary and nonpul- 
monary diseases reportedly associated with hypertrophic 
osteoarthropathy. Since then new etiologies have been 
described which have been summarized by Terry et al. [12]. 

Hypertrophic osteoarthropathy is rarely associated with 
pulmonary metastases from extrathoracic tumors. In a 
review of the records of 833 patients with pulmonary 
metastases, Aufses and Aufses [1] found none of the 
patients with clinical evidence of osteoarthropathy and 
only 3.8% with clubbing. In 1975 Firooznia et al. [16] 
reviewed 44 reported cases and added three of their own. 
Since then no other cases have been reported. In 10 of 
these 47 cases, the primary tumor was a nasopharyngeal 
Carcinoma (the second largest group of primary tumors 
after the musculoskeletal and soft tissue group). 

The association between hypertrophic osteoarthropathy 
and carcinoma of the nasopharynx has been noted [17, 19, 
21, 24]. Of the 35 cases of nasopharyngeal carcinoma 
reported by Papavasiliou [21], four developed pulmonary 
metastases and three had hypertrophic osteoarthropathy. 

With the addition of the present two cases, osteoarthro- 
pathy has been seen in 12 patients with nasopharyngeal 
carcinoma. All were young (11-25 years) except for one 
patient who was 50. No racial pattern was detected. Ten 
were males. Eleven had metastatic disease to the lung and/ 
or mediastinum. Only one (our case 1) had no evidence of 
pulmonary metastases. 
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Fig. 1.—Case 1. A, Xerogram of nasopharynx showing irregular mass (arrows) protruding into nasopharyngeal cavity. B, Radiograph showing 


subperiosteal bone deposition at lower end of femur. 
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Fig. 2.— Case 2. A, Tomogram of nasopharynx showing large mass at posterior wall of nasopharynx extending inferiorly (arrows). 8. Radiograph 
showing periosteal new bone formation along lower end of left tibia and fibula (arrows). 


from a lympho-epithelioma of the nasopharynx. JAMA 
181:555-557, 1962 

Yacoub MH, Simon G, Ohnsorge J: Hypertrophic pul- 
monary osteoarthropathy in association with pulmonary 
metastases from extrathoracic tumours. Thorax 22: 
226-231, 1967 

Papvasiliou CG: Pulmonary metastases from cancer of the 
nasopharynx associated with hypertrophic osteoarthro- 
pathy. Br J Radio/ 36:680-684, 1963 ee 
Jaffee IS: Nasopharyngeal carcinoma. Arch Otolaryngol 
80:450-453, 1964 

Martin Cl: Complications produced by malignant tumors of 
the nasopharynx. Am J Roentgenol 41:377-390, 1939 
Schlagenhaufer F: Uber diffuse ossifiziereude Periostitis. 
Z Heilkd 25:364, 1904 





Spondylolisthesis of the Axis Vertebra 


JOHN A. GEHWEILER, JR.,1 SALUTARIO MARTINEZ, WILLIAM M. CLARK, MICHAEL D. MILLER, 
AND GRADY C. STEWART, JR. 


The only known condition that must be considered in the 
differential diagnosis of traumatic spondylolisthesis (hang- 
man’s fracture) is true spondylolisthesis of the axis verte- 
bra. Spondylolisthesis of cervical vertebrae is extremely 
rare, and all published cases involve the lower cervical 
spine [1-17]. This case is the only one, to our knowledge, 
involving the axis. 


Anatomy 


The second cervical vertebra, or axis, is readily distin- 
guished from all others by a toothlike projection from the 
upper end of the body, the dens (fig. 1). Anteriorly the dens 
has a facet for articulation with the corresponding facet 
on the innermost surface of the anterior arch of the atlas. 
Posteriorly the neck of the dens is grooved by the trans- 
verse ligament of the atlas. The pedicles of the axis are 
broad and strong, and are partially covered by the superior 
articular surfaces. Strong thick laminae fuse posteriorly 
with a broad, short, bifid spinous process. Each transverse 
process ends in a single tubercle and is pierced by a trans- 
verse foramen which faces superolaterally. The large, oval, 
slightly convex superior articular surfaces of the axis are 
directed superolaterally. Each extends laterally from the 
vertebral body and pedicle. The inferior articular process, 
which has an articular facet, is similar to those of the 
“typical” cervical vertebrae. The axis does not have an 
articular pillar or a lateral mass [18, 19]. 

The pars interarticularis is defined by Hollingshead [19] 
in the lumbar region as the “region between the superior 
articular process and the rest of the lamina’ He defines 
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spondylolysis is a “defect in the bony continuity of the 
lamina of a vertebra, either on one or both sides. The 
defect passes between the superior articular process and 
the remainder of the lamina; it is caudal to the pedicles” 

The axis of the cervical spine is an atypical cervical 
vertebra. The superior articular surface of the axis is 
analagous to the superior articular process of a lumbar 
vertebra. Thus in the axis, a spondylolysis must be a bony 
defect in the lamina on one or both sides, passing between 
the superior articular surface and the ramainder of the 
lamina (fig. 1). Wood-Jones [20] found this to be the site 
of fracture in judicial hangings. In the so-called hangman’s 
fracture (traumatic spondylolisthesis), the vertebral arch 
is avulsed from the body of the axis (fig. 2). The transverse 
process may be fractured in some cases. 


Case Report 


A 34-year-old white woman was referred to Duke University 
Medical Center for evaluation of neck pain. There was no history 
of trauma to the head or neck. For 3 years the patient had experi- 
enced neck pain lasting from 1 to 3 days, followed by remissions 
lasting several months. On a few occasions she experienced 
numbness in the left upper limb. 

Examination revealed a full range of motion in the neck, but 
there was minimal neck discomfort at the extremes of motion. 
Neurologic examination was normal. 

Radiographs of the cervical spine showed multiple anomalies, 
including a block vertebra at C5—C6, an absent pedicle at C6 


on the left, and partial assimilation of the atlas (fig. 3). Well 


corticated, bilateral bony defects through the laminae between 
the superior articular surfaces of the axis and the inferior artic- 
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Fig. 1.— Axis vertebra viewed from side (A) and above and behind (8) showing region of pars interarticularis (arrows). 
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Fig. 2.—Traumatic spondylolisthesis of axis vertebra. Note jagged 
edges at fracture sites. 
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ular processes were also shown. The axis body was displaced 
ventrally on C3 a few millimeters (fig. 4A). The pars inter- 
articularis defects were also clearly observed on the 45° oblique 
radiographs (figs. 48 and 4C). 


Discussion 


There are 19 reported cases of cervical spondylolisthesis 
in the world literature [1-17]. One case showed the 
characteristic radiographic changes at C4, while all other 
cases involved C6. One case was a female; the ages of the 
patients ranged from 8 to 58 years. None of the patients 
had any neurologic findings. The abnormalities were ob- 
served on cervical spine radiographs following episodes 
of trauma, torticollis, neck pain, brachialgia, dysphagia, 
and nuchal rigidity. Most of the cases showed spina bifida 
at the level of the spondylolisthesis. 

The radiographic changes in this case resemble those of 
traumatic spondylolisthesis (hangman’s fracture). How- 
ever, the edges of the bony defect in cases of trauma are 
jagged rather than smooth, with clearly defined cortical 
margins (fig. 4). 

The etiology of spondylolisthesis is unknown. While pars 
interarticularis defects have not been found in stillborns or 
newborns, some studies have shown a familial incidence. 
It remains unclear whether this condition is congenital 
or acquired. 
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Fig. 4—Spondylolisthesis of axis. A, Lateral view showing pars interarticularis defect and well corticated bony margins. B and C, 45° oblique views 
showing margins of pars interarticularis defects (arrows). 
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Protruding Jugular Bulb Presenting as a Middle Ear Mass: 
Case Report and Brief Review 


FRANK W. FARRELL, JR.! AND OSCAR HANTZ? 


Dehiscence of the floor of the middle ear with protrusion 
of the jugular bulb into the cavity is an uncommon but 
important cause of bluish masses behind the tympanic 
membrane which bleed dramatically when incised. Tomog- 
raphy demonstrates the bone defect, and jugular venog- 
raphy demonstrates the characteristic knuckle of the 
jugular bulb extending into the middle ear cavity. This topic 
has received scant attention in the radiologic literature 
i 2h. 

This entity was described as early as 1914 [3], and 10 
cases were alluded to by Uffenorde in 1942 [4]. Plain film 
radiologic findings were described in 1946 [2] and Gejrot 
and Lauren [5] described venographic findings in high bulb 
position with protrusion in 1964. Several clinical case 
descriptions have also appeared [6—10]. 

Overton and Ritter [11] added another case and de- 
scribed a histologic study of 257 temporal bones, 13 of 
which had the apex of the jugular bulb extending above 
the inferior margin of the bony drum annulus into the 
middle ear cavity. Of these 13 specimens, 12 had at least 
some bone between the bulb and the middle ear cavity; 
only one had a truly dehiscent middle ear cavity floor. 


Case Report 


A 51-year-old female had a 6 month history of dull pain and 
“popping” in her left ear. She denied previous hearing loss, ear 





Fig. 1.— Anteroposterior tomogram showing high left jugular bulb and dehiscence of floor of middle ear cavity (arrows) 
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infections, discharges, pulsating sensations, or head trauma. A 
nonpulsatile bluish discoloration was visible through the lower 
portion of the left tympanic membrane, and an audiogram re- 
vealed a mild conductive hearing loss in the left ear. A plain film 
mastoid examination demonstrated a large left jugular fossa and 
normal mastoid development and aeration. 

An extensive otoradiologic evaluation was performed 2 days 
after a left myringotomy produced copious bleeding which was 
controlled by external canal packing. Temporal bone tomography 
demonstrated a small right and a large left jugular fossa (fig. 1). 
The apex of the left jugular fossa lay above the inferior rim of the 
bony drum annulus. Dehiscence of the floor of the middle ear 
cavity was clearly demonstrated, located on the anterolateral 
wall of the jugular fossa, not at the apex. The bony spur between 
the jugular fossa and the carotid canal was intact and sharply 
marginated. There was no demonstrable destruction in the area 
of the cochlear promontory or attic scutum. The left middle ear 
cavity was Opaque. 

Left selective external carotid and vertebral angiograms were 
normal. A left selective internal carotid study demonstrated the 
large jugular bulb but failed to demonstrate the protrusion. A 
percutaneous left internal jugular venogram revealed a large left 
jugular bulb with contrast reflux into the inferior petrosal and 
sigmoid sinuses. There was a protrusion of the bulb forward and 
laterally through the previously demonstrated dehiscent floor of 
the middle ear cavity (figs. 2 and 3). 

The patient’s postoperative course was uneventful. The mild 
left ear conductive hearing loss is stable, and the “popping? 
while still present, is diminished in intensity. Cartilaginous rein- 
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Fig. 2.—A, Anteroposterior tomogram of left petrous pyramid showing jugular fossa and dehiscent middle ear floor 


(arrows). B, Anteroposterior subtraction jugular venogram showing jugular bulb protruding into middle ear Cavity (open 
arrows). 





Fig. 3.—A, Lateral tomograms of left petrous pyramid showing defect in middle ear floor (arrows). B, Lateral projection 
of jugular venogram showing bulb protrusion into middle ear (open arrows). 
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forcement of the middle ear floor has been reported as a treat- 
ment for this condition [9], but in this case the symptoms were 
not considered severe enough to warrant intervention of this 
magnitude. No surgical treatment is planned. 


Discussion 


This entity has two components, a dehiscence of the 
floor of the middle ear and a protrusion of a portion of the 
jugular bulb through the dehiscence. A high position of the 
jugular bulb is a congenital variant associated with a large 
jugular fossa and usually is not associated with a dehiscent 
floor [11]. A dehiscent floor can occur with a normal jugu- 
lar bulb size and position. The condition is usually acquired 
secondary to infection, trauma, aneurysm, or tumor ero- 
sion. Although the term protruding jugular bulb implies an 
accompanying dehiscence, a dehiscence usually is not 
accompanied by a bulb protrusion. 

The more common entities presenting as a bluish middle 
ear mass are petrous internal carotid aneurysms and mal- 
positions, glomus hypotympanum or jugulare tumors, 
cholesteatomas, or hemotympanum from a variety of 
causes [10]. Tomography followed by selective internal 
and external carotid and vertebral angiography will differ- 
entiate these lesions but may not identify the protruding 
jugular bulb. Jugular venography is required to prevent 
catastrophic surprises at tympanotomy. 
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Computed Tomography in the Diagnosis of an Atlas Fracture 


MARILYN S. KERSHNER,’ GERALD A. GOODMAN, AND GORDON S. PERLMUTTER 


New uses of computed tomography are being discovered 
and reported daily. We report yet another application in a 
case of a fracture of the atlas. While the fracture was 
suspected on the plain film study and on the linear tomo- 
grams, it could be demonstrated only by computed tomog- 
raphy. CT is ideally suited for cross-sectional visualization 
of the spinal canal and is recommended when fractures of 
the cervical spine are suspected by history or clinical 
findings. 


Case Report 


A 24-year-old male sustained a neck injury when he hit his 
head on the bottom of a swimming pool. He was able to rotate 
his head fully afterward, but came to the emergency room 
because of increasing pain. Neurologic examination was unre- 
markable. There was soft tissue swelling and extreme tenderness 
to palpation posteriorly in the soft tissues of the neck immediately 
below the base of the skull. Voluntary muscle guarding was 
present. 

Initial radiographic examination of the cervical spine included 
lateral, anteroposterior, and open mouth views. On the lateral 
projection (fig. 1), the prevertebral soft tissue space was widened 
anterior to the second and third cervical vertebrae. The open 


ee 
Fig. 1.—Lateral view of upper cervical spine showing normal bone 
alignment. Note mild swelling of soft tissues anterior to C1 and C2. 


Received October 13, 1976; accepted after revision January 7, 1977. 


mouth view demonstrated symmetric lateral offset of the lateral 
masses of C1 (fig. 2). A ring fracture of C1 was presumed, but 
actual fragments could not be demonstrated. Linear tomograms 
were obtained through the entire anteroposterior diameter of 
C1 and C2. No fracture line was demonstrated. The section 
through the midportion of the odontoid showed laterally 
displaced lateral masses (fig. 3). 

CT examination was performed on a Delta whole body 
scanner. The beam was not angled, and the level of the tomo- 
grams was determined by anatomic correlation with a lateral 
cervical spine film. Four 13 mm sections at 26 mm intervals 
were obtained. A comminuted fracture on the left was seen with 
disruption of the ring both anteriorly and posteriorly. There 
was lateral displacement of both lateral masses (fig. 4). No bone 
fragments were present within the spinal canal. 

The patient was treated conservatively with a neck brace and 
suffered no neurologic deficit. Repeat examination of the cervical 
spine 1 week after injury showed resolution of the prevertebral 
soft tissue swelling. 


Discussion 


Most diving injuries involve the midcervical spine and 
are associated with neurologic deficit ranging from ex- 
tremity weakness to quadriplegia and death [1]. By con- 





Fig. 2.—Open mouth view of C1 showing both lateral masses of C1 
offset laterally on C2. 
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Fig. 3.—Linear tomogram of upper cervical spine showing both lateral 
masses symmetrically offset. Actual bone fragments are not identified. 


trast, the Jefferson fracture, a ring of the atlas, is uncom- 
monly associated with spinal cord damage [2]. The injury is 
the result of indirect trauma, insufficient to fracture the 
skull but forceful enough to push the occipital condyles 
onto the lateral masses of C1 in the presence of a rigid 
lower cervical spine. The end result is a comminuted 
fracture of the lateral masses and detachment or rupture 
of the transverse ligament. Four disruptions usually occur, 
two anteriorly and two posteriorly [2, 3]. 

Diagnosis of an atlas fracture may be difficult because 
the entity is relatively rare and marked displacement is 
uncommon. Prevertebral soft tissue changes may be ap- 
parent on lateral projections. The diagnosis is best dem- 
onstrated on the open mouth view with the appearance of 
offset lateral masses. Tomograms may be helpful in deter- 





Fig. 4.—Computed tomogram of C1 demonstrating fracture of ring 
of C1 anteriorly and posteriorly on the left with separation of fragments. 


mining fracture sites, but the configuration of the cervical 
canal cannot be completely determined by linear tomog- 
raphy alone [4]. This is important, since one of the few 
indications for surgical intervention is the presence of a 
bone fragment within the spinal canal. Transverse axial 
tomography gives an accurate cross-sectional view of the 
spinal canal. The simplicity with which a CT scan can be 
performed makes this study extremely useful in 
determining whether intracanalicular bony fragments are 
present and in defining the extent of the fracture. An 
added benefit is the ease of patient positioning, eliminating 
the risk of further trauma. 


REFERENCES 


1. Kewalrami L, Orth M, Taylor R: Injuries to the cervical spine 
from diving accidents. J Trauma 15:130-138, 1975 

2. Shapiro R, Youngberg A, Rothman S: Differential diagnosis 
of traumatic lesions of the occipito-atlanto-axial segment. 
Radiol Clin North Am 3:516—-518, 1973 

3. Shirk H: Lesions of the atlas and axis. Clin Orthop 109: 
33-41, 1975 

4. Gargano F, Meyer J, Houdek P, Charyaler K: Transverse axial 
tomography of the cervical spine. Radiology 113:363-367, 
1974 


Urethral Diverticulum: Diagnosis by Ultrasound 


TIMOTHY G. LEE! AND FREDERICK S. KELLER! 


Introduction 


B-mode scanning is ideal for demonstrating fluid collec- 
tions in the pelvis and has been used extensively for this 
purpose. However, to our knowledge the diagnosis of a 
urethral diverticulum by ultrasound has not been reported. 
This paper illustrates the usefulness of ultrasound in 
demonstrating an extrapelvic perineal fluid collection close 
to and associated with the lower urinary tract. 


Case Report 


A 33-year-old black female, para 1, gravida 1, was admitted 
complaining of dysuria and pelvic pain for several weeks. The 
patient denied frequency, urgency, urethral discharge, or dys- 
pareunia. Pertinent physical findings included a moderately en- 
larged tender uterus and a “bulging, spongy” anterior vaginal 
wall. On admission, laboratory values were normal except for 
the presence of 15-20 red blood cells and 20-25 white blood 
cells in the urine. Preliminary clinical considerations included 
salpingitis, ectopic pregnancy, and endometriosis. 

On the fifth hospital day, abdominal ultrasound was performed. 
The uterus was shown to be slightly increased in size and 
deviated to the left. In addition, a midline fluid-filled tubular 
structure situated between the posterior bladder wall and the 
anterior vaginal wall was demonstrated (fig. 1). On the basis of 
the latter finding, a voiding cystourethrogram was recommended. 

Voiding cystourethrography revealed a urethral diverticulum 
which filled close to the urethral meatus (fig. 2). There was no 
communication between the diverticulum and the vagina. Cysto- 
scopy and urethral diverticulectomy were performed 3 days 
later. The patient did well and was discharged on the third 
postoperative day with catheter drainage of her bladder. 


Discussion 


Awareness of urethral diverticula in recent years has led 
to more frequent diagnosis [1]. This condition is found 
more commonly in Negro than Caucasian women, and 
the reported incidence varies between 2% and 5% [1, 2]. 
The diverticulum usually occurs in the middle or distal 
third of the urethra where an increased number of glands 
are located. Infection of these glands has been postulated 
as a possible cause of diverticulum formation [1], and 
congenital origin has been reported [1, 3]. Carcinoma, 
both within and associated with urethral diverticula, has 
also been described [4, 5]. 

Recurrent urinary tract infections and symptoms of 
dysuria, frequency, and urgency are commonly seen. Less 
frequently observed symptoms include urethral discharge, 
postvoiding dribble, and dyspareunia. 

A postvoiding film during excretory urography may 
demonstrate the diverticulum [6]. However, voiding cysto- 
urethrography [1, 3] or high pressure voiding urethro- 
graphy [7] may also be necessary. In difficult cases, 
panendoscopy may be required for definitive diagnosis [6]. 
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Fig. 1.— Longitudinal (A) and transverse (8) ultrasound scans showing tubular fluid-filled urethral diverticulum (D). B = bladder; U = uterus. 
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Fig. 2.—Voiding cystourethrogram showing urethral diverticulum (D). 
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Histoplasma capsulatum as a Cause of Ileocolitis 


CLAUDE C. HAWS, | ? ROBERT F. LONG, AND GERALD E. CAPLAN 


Involvement of the gastrointestinal tract in disseminated 
histoplasmosis was first described by Darling in 1906 
[1]. The disease is unusual but may occur in all age groups. 
While any level of the gastrointestinal tract from the oral 
‘cavity to the anus may be involved [2-5], there seems to 
be an increased incidence of small bowel and colon 
involvement [6]. This report describes the clinical and 
radiographic findings in a case of ileocolic histoplasmosis 
and presents a brief literature review. 


Case Report 


J. A., a 63-year-old white male, was admitted for biopsy of a 
painful ulcerated lesion of the tongue. He was mildly anemic and 
the stool specimen was Hematest positive. Initial barium enema 
examination demonstrated multiple focal abnormalities of the 
colon which persisted after administration of 2 mg of glucagon 
(fig. 1A). The esophagus, stomach, and proximal small bowel 
were normal the next day, but there were mucosal changes in 
the terminal ileum (fig. 18). Radiologic diagnosis at this time 
was probable granulomatous ileocolitis (Crohn's disease). 

The patient developed fever and watery diarrhea 9 days after 
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admission, and excisional biopsy of the tongue lesion was 
performed the following day. Methenamine silver stains revealed 
Histoplasma capsulatum. Liver biopsy demonstrated multiple 
granulomas, and Histoplasma capsulatum was cultured later. 
A bone marrow aspirate and biopsy was nondiagnostic. Colon- 
scopy was performed, and multiple biopsies were taken at the 
area of constriction distal to the splenic flexure. Special stains 
were positive for Histoplasma capsulatum. 

Intravenous amphotericin B therapy was begun 20 days after 
admission. Medication was diluted in the usual fashion. Treat- 
ment was given three times per week; dosage was begun at 
5 mg and was gradually increased to 50 mg per treatment. This 
was continued until a total of 1.5 g had been given. After 
several doses, the patient began to respond with cessation of 
diarrhea and improvement in constitutional symptoms. The oral 
cavity lesion responded, although more slowly. A repeat barium 
enema, again using intravenous glucagon, was performed 2 
months later and demonstrated little change (fig. 2). 


Discussion 


Documented cases of gastrointestinal histoplasmosis 
are limited to scattered case reports. In large series only 








Fig. 1.—A, Initial barium enema showing gently tapering constricting lesions of colon: two in transverse colon and one in proximal ascending colon. 
B, Coned-down view of right lower quadrant from small bowel series showing dilatation, mucosal irregularity, thickened folds, and separation of distal > 
ileal loops. 
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20% of such patients have complaints referable to the 
gastrointestinal tract [7], and therefore most do not 
undergo barium examination. Previous investigators have 
suggested that gastrointestinal involvement may be more 
common than generally appreciated [8]. Collins [9] found 
that 30% of pathologic specimens of chronic ulcerative 
colitis and regional enteritis were histologically positive 
for histoplasmosis. In addition, Raftery et al. [10] reviewed 
436 appendixes over a 10 year period and found that 
12.3% exhibited large mononuclear cells with small bodies 
resembling Histoplasma capsulatum. However, no fungal 
cultures were available in these cases. The implications of 
these studies are unclear. It is difficult to imagine such a 
large number of patients having clinically significant dis- 
ease. Since both series were reported two decades ago, 
contaminants may have been responsible in some cases. 
The findings may have been related to a previous episode 
of subclinical insignificant infection. No further attempt 
has been made to reproduce these studies, but such a 
venture might be enlightening. 





Fig. 2.—A, Barium enema 2 months after admission 
showing similar abnormalities with slightly more 
stenosis. 8, Spot radiograph of transverse colon 
showing gently tapering circumferential narrowing 


The disease may present as a mild self-limiting illness or 
in a disseminated form which is 83% fatal if untreated 
[11]. It is the disseminated form that may involve the 
gastrointestinal tract. The frequent involvement of the 
ileocecal area in histoplasmosis has been repeatedly em- 
phasized and may be related to the presence of abundant 
lymphoid tissue as well as the active digestive physiology 
occurring in this area [8]. Our case demonstrates this 
type of involvement. 

Radiographic findings in the large bowel consist of 
various abnormalities. Ulceration is common pathologically 
but is often not seen radiographically because the ulcers 
are small and superficial, involving only mucosa andesub- 
mucosa. Larger deep ulcerations may occur, but are not 
as frequent [12]. Pseudopolyoid formation does occur 
from submucosal hyperplasia and is visible radiographically 
[13]. Weiss and Haskell [14] reported a case of multiple 
rectal polyps due to histoplasmosis. Constricting lesions 
of the colon have been frequently reported |7, 11, 15, 16] 
and are often indistinguishable from carcinoma. 
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Involvement of the small bowel may also be manifested 
in several different fashions. While any portion may be 
affected, the distal ileum is the most common site. There 
may be gastrointestinal bleeding secondary to a large 
ulceration [15], perforation and peritonitis [3, 12], mu- 
cosal hypertrophy and protein-losing enteropathy [17], 
pseudopolyposis and diarrhea [13], as well as recurrent 
intussusception. 

Many of the previously described cases of gastro- 
intestinal histoplasmosis had positive findings on chest 
films, including hilar adenopathy, cavitary lesions, non- 
specific infiltrates, a military pattern, or even calcified 
granulomas. Although nonspecific in many cases, the chest 
radiograph may help suggest the diagnosis; however, a 
negative chest film certainly does not exclude the diagnosis. 

Depending on the combination of clinical and radio- 
graphic findings, the differential diagnosis would include 
ulcerative and granulomatous colitis, pseudomembranous 
enterocolitis, amebiasis, tuberculosis, carcinoma, seg- 
mental ischemia, as well as histoplasmosis. 
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Postpartum Ovarian Artery Rupture with Retroperitoneal Hemorrhage 


KAMAL MOJAB! AND JUSTO RODRIGUEZ! 


Although vascular injury complicating pregnancy and labor 
has been reported [1], the correct preoperative diagnosis 
is seldom made, especially if bleeding is above the pelvic 
brim. Angiography may play an important role in estab- 
lishing the site of hemorrhage. We present a case in which 
this technique was employed. 


Case Report 


A 23-year-old black female delivered a 3.6 kg infant in June 
1974. The prenatal period was unremarkable except for a mild 
urinary tract infection. One month after delivery, the patient 
was hospitalized for right flank pain radiating to the right lumbar 
region. On physical examination an enlarged hard nontender 
mass was found in the right flank measuring 14 X 14 cm. No 
other abnormalities were found. An excretory urogram revealed 
medial deviation of the right ureter, and an upper gastrointestinal 
series showed displacement of the small bowel and colon. A 
diagnosis of ovarian cyst or other retroperitoneal lesion was 
entertained. 

An abdominal aortogram was performed which was normal 
except for the presence of a prominent and tortuous ovarian 
artery on the right side which arose at the lower portion of the 
second lumbar vertebra (fig. 1). Subsequently the ovarian artery 
was selectively catheterized, and arteriography demonstrated a 
rupture of the ovarian artery, pseudoaneurysm, and retroperi- 
toneal hematoma (fig. 2). 

Surgical exploration confirmed the presence of a large retro- 
peritoneal hematoma secondary to rupture of the right ovarian 
artery. The latter was ligated and hysterectomy with right 
salpingo-oophrectomy performed. The patient made an unevent- 
ful recovery and was doing well after 1 year of follow-up. 


Discussion 


Hemorrhage may occur either during pregnancy or after 
childbirth. Multiple predisposing factors responsible for 
vascular injury include aneurysm, varicosity, essential 
hypertension, and endocarditis. Blunt abdominal trauma, 
coitus, straining, and labor are frequently precipitating 
factors [1-3]. 

Hemodynamic changes occurring during pregnancy and 
labor, such as weakening of vessels subjected to the 
burden of increased circulatory volume as well as elevated 
systemic blood pressure combined with the physical stress 
of labor, make pregnant women particularly susceptible to 
retroperitoneal hemorrhage. Sources of retroperitoneal 
bleeding in order of frequency include rupture of a splenic 
or renal artery aneurysm and rupture of hemorrhoidal, 
uterine, or ovarian vessels |1]. 
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Fig. 1.—Abdominal aortogram showing prominent and tortuous ovar- 
ian artery on right arising from aorta at level of second lumbar vertebra 
(arrow). 
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Fig. 2.—Selective right ovarian arteriogram demonstrating traumatic pseudoaneurysm of artery (closed arrow) and retroperitoneal hematoma 
(open arrow). 


Angiolipoma: A Rare Benign Soft Tissue Tumor with a 
Malignant Arteriographic Appearance 


HARRIS J. FINBERG! AND DAVID C. LEVIN! 


Infiltrating angiolipomas are rare benign tumors which may 
invade skeletal muscle in a locally aggressive manner. The 
nature of these lesions was first documented in 1960 by 
Howard and Helwig [1] who reported on a large series of 
cutaneous angiolipomas, described as small, painful, fully 
encapsulated subcutaneous nodules which could be easily 
and completely shelled out. Several later series described 
tumors with similar benign histology but which apparently 
were, in addition, capable of infiltrating into and between 
skeletal muscle planes [2-5]. In 1974 Lin and Lin [6] re- 
viewed angiolipomas and divided them into infiltrating and 
noninfiltrating groups based upon their biologic behavior. 
We have studied two such tumors by angiography. To 
our knowledge this is the first description of the 
angiographic appearance of these unusual lesions. 


Case Reports 


Case 7 


A 49-year-old woman who had undergone a wide local 
excision of a right thigh mass 4 years earlier was admitted for 
study. The prior histologic diagnosis was benign angiolipoma. 
The tumor recurred and had grown for almost 4 years when 
angiography was performed.’A right common iliac arteriogram 
(fig. 1) demonstrated a large and extremely hypervascular tumor 
of the medial aspect of the thigh, supplied by muscular branches 
of the superficial femoral artery and branches of an enlarged 
right hypogastric artery. The tumor was considered unresectable 
at exploration because of extensive infiltration throughout the 
soft tissues, and only a biopsy was obtained. The histologic 
diagnosis again was benign infiltrating angiolipoma. 


Case 2 


A 44-year-old woman was seen with a mass of the right fore- 
arm which had been progressively enlarging for 2 years. A right 
brachial arteriogram (fig. 2) demonstrated a highly vascular 
tumor mass which appeared to be fairly well circumscribed. A 
wide local excision was performed, and the histologic diagnosis 
was benign angiolipoma. 


Comment 


In both cases, the tumors were extremely vascular at arteriog- 
raphy. The abnormal vessels were very coarse, irregular, and 
densely packed in a bizzare pattern that failed to show pro- 
gressive decrease in caliber such as seen in normal blood vessels. 
Mottled staining was present during the capillary phase. There 
was no evidence of precapillary arteriovenous shunting. In both 
instances, an angiographic diagnosis of malignancy was made 
because the lesions were acquired and were markedly 
hypervascular. 
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Discussion 


Infiltrating angiolipoma is a tumor of mature lipocytes 
with islands of angiomatous elements. These areas consist 
of abnormal vessels ranging from tortuous arteries and 
veins to capillary or cavernous structures resembling those 
seen in hemangiomas. Usually the tumor is unencapsulated 
and invades between and into adjacent skeletal muscle 
planes, but partial encapsulation may be seen in some 
areas [6]. The most common clinical presentation is a 





ae ae. 
Fig. 1.—Case 1. Midarterial phase of right common iliac arteriogram 
showing coarse irregular hypervascularity. Arterial supply is from multiple 
branches of right superficial femoral artery and enlarged right hypogastric 


artery. 
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Fig. 2.—Case 2. Right brachial arteriogram. A, Midarterial phase demonstrating well circumscribed tumor mass with extensive coarse neovascu- 
larity. 8, Capillary phase showing mottled staining of entire lesion. No evidence of precapillary arteriovenous shunting 


painful, tender, poorly marginated mass. Nerve compres- 
sion may cause neurologic deficits. Half the reported cases 
have involved the lower limbs; and the remainder have 
involved the upper limbs, neck, or trunk. Initial treatment 
is usually wide local excision. If this is not possible, or if 
the tumor recurs, radiation therapy is advocated [5]. 

The principle angiographic characteristics of these 
lesions are extensive coarse neovascularity and mottled 
staining during the capillary phase. In adult patients with 
acquired peripheral soft tissue masses, visualization of 
this type of neovascularity usually suggests malignancy 
[7]. The cases presented emphasize that, on occasion, 
benign vascular tumors such as angiolipomas may dem- 
onstrate neovascularity which mimics malignancy. 
Hemangioma is another benign neoplasm which in some 
cases may be misdiagnosed as a malignancy at arteriog- 
raphy because of its hypervascular pattern [8]. In contrast 
to angiolipomas, most hemangiomas are felt to be of 
congenital origin, becoming manifest at birth or during 
the first few years of life. In these cases, the correct diag- 
nosis can usually be suspected on clinical grounds, 
particularly if associated skin discoloration is noted. 

Angiolipomas tend to infiltrate through surrounding 
muscle layers and therefore may be difficult to resect 


adequately. Since these tumors are benign, highly vascular, 
and appear to lack precapillary arteriovenous shunts, 
treatment by transcatheter embolization may prove a 
reasonable alternative if total resection cannot be 
accomplished. 
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Technical Note 


Nonsurgical Method of Replacing a Lost Loop Nephrostomy Tube 
VINCENT P. CHUANG! 


The U-tube nephrostomy, or loop nephrostomy, was first 
described by Tresidder in 1957 [1], and the method was 
further improved by Weyrauch and Rous in 1967 [2]. The 
procedure has been well accepted by urologists because 
of the secure placement and easy replacement of the 
nephrostomy tube. There has been little information in the 
radiologic literature about this procedure. Replacement of 
a lost conventional nephrostomy tube is relatively simple. 
Nonsurgical replacement of a lost loop nephrostomy tube, 
however, is much more difficult and has not been previous- 
ly described. This paper describes a technique using a 
deflector-catheter-basket system (Medi-Tech, Inc., 
Watertown, Mass.). 


Case Report 


A 66-year-old white female had acute renal failure secondary 
to chronic renal infection in November 1974. A renal arterio- 
gram at that time revealed hydronephrosis of the right kidney and 
autonephrectomy of the left kidney. A staghorn calculus of the 
right kidney and a stricture in the lower third of the right ureter 
were present. She underwent right pyelolithotomy and right loop 
nephrostomy. Her renal infection was controlled by antibiotics, 
and renal failure was improved after therapy. Intermittent gross 
hematuria persisted. 

A right renal pelvic mass was resected through nephroscopy 
in March 1976 which showed acute and chronic inflammation. 
The nephrostomy tube was replaced following renal biopsy but 
fell out the next day. Two unsuccessful attempts were made to 
replace the U-tube, one in the operating room using nephroscopy 
and the other in the radiology department using fluoroscopy. 
Two Council catheters were temporarily placed in the lower and 
upper fistulous tracts for urinary drainage. However, the cathe- 
ters worked poorly, draining only small amounts of urine (lower 
catheter) or none at all (upper one). She was readmitted 3 weeks 
later for a third attempt at U-tube replacement. 


Technique 


Under fluoroscopy, a preliminary nephrostogram 
showed that the lower Council catheter was in the lower 
calyx, but the upper one was in the right perinephric space. 
Both were removed. The skin was prepared with Betadine 
soap and draped with sterile sheets. A no. 6.5 French poly- 
ethylene catheter was shaped to a gentle 20°angle at its 
tip. A 3 mm radius J-tipped guide wire (0.96 mm diameter) 
was inserted into the catheter. With the tip of the guide 
wire protruding approximately 2 cm beyond the catheter, 
the catheter—guide wire combination was easily inserted 
through the lower tract into the lower calyx. Since the 
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upper tract was partially collapsed and distorted, a steer- 
able no. 8 French catheter was inserted into the upper 
calyx after minimal manipulation with the contro! handle. 
A no. 5 French biliary stone basket was passed through 
this catheter, and the 9 mm diameter basket was opened 
inside the renal pelvis. With gentle rocking movement of 
the J-tipped guide wire and twisting of the lower catheter 
(the gentle curve of the catheter tip helped control the 
direction of the guide wire), the guide wire was engaged 
and locked into the basket and then pulled through the 
catheter (figs. 1A and 18). The guide wire was disengaged 
from the basket and the steerable catheter removed. With 
the guide wire in the entire nephrostomy tract, the lower 
catheter was easily advanced through the renal pelvis, 
coming out of the upper tract. 

Two longitudinal slices and one side hole were created in 
one end of a 26 French silastic tube to facilitate tight su- 
turing of the two different size catheters (fig. 1C). The 
guide wire was allowed to pass through the side hole of the 
silastic tube as a safety feature; if the large silastic tube 
failed to be pulled through the stenotic upper tract, the 
guide wire would still be retained in the entire nephrostomy 
tract. The 6.5 French lower catheter and 26 French silastic 
tube combination was then pulled through the lower neph- 
rostomy tract (fig. 1D). Since the upper fistulous tract was 
partially closed, this last manipulation required moderate 
exertion. 

Four side holes were then created in the midportion of 
the silastic tube and positioned in the right renal pelvis. 
The correct positioning of these side holes was checked 
by a final U-tube nephrostogram (fig. 2). The tube in the 
upper tract was tied into a knot and secured to the ab- 
dominal wall. The tube in the lower tract was connected 
to a plastic bag for permanent urinary drainage (fig. 16). 

Following the procedure, the patient had hematuria for 
4 days which required replacement with three units of 
blood. Renal function remained unchanged. After 8 
months the replaced U-tube has been functioning well. 


Discussion 


A nephrostomy is frequently used for temporary or 
permanent urinary diversion in various urologic condi- 
tions. The U-tube nephrostomy employs a 45 cm length 
of no. 30 French soft rubber tubing (silastic tube) with 
three or four side holes in the midportion of the tube which 
is positioned within the renal pelvis (fig. 2C). To change a 
U-tube, a new tube is attached or sutured to the end of the 
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Fig. 1.— Diagram of re- 
placement procedure. A, 
6.5 F polyethylene cathe- 
ter with 3 mm J-tipped 
guide wire advanced into 
lower nephrostomy tract; 
8 F steerable catheter ma- 
nipulated into upper tract 
using control handle; 9 
mm diameter stone basket 
then passed through up- 
per catheter and basket 
opened within renal pelvis; 
J-tipped guide wire en- 
gaged by basket. B, J- 
tipped guide wire locked 
by basket and pulled out 
through upper tract. Low- 
er catheter then advanced 
over guide wire and 
through upper fistulous 
tract (not shown). C, Two 
longitudinal slices and one 
sidehole created in one 
end of no. 26 F silastic 
tube. Silastic tube and 
polyethylene catheter 
tightly sutured together; 
guide wire passes through 
side hole of silastic tube. 
D, Silastic tube pulled 
through entire nephros- 
tomy tract. £, Four side- 
holes created in midpor- 
tion of silastic tube and 
positioned within renal 
pelvis. Upper tube tied 
into knot and secured at 
abdominal wall and lower 
tract connected to plastic 
bag for permanent urinary 





drainage. 
upper tube, and the new tube is pulled out through the tion is much more sophisticated than that for a conven- 
lower stoma [2]. tional tube, replacement of a lost U-tube is much more 
Since one of the major advantages of a U-tube is its difficult. If the fistulous tract is straight and large, a re- 
secure placement, its inadvertent removal is very unusual. placement tube can usually be pushed back into the renal 
However, since the surgical technique for a U-tube inser- pelvis. If this fails, a tube with an end hole (e.g., a Council 
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Fig. 2.— Follow-up nephrostogram. Renal pelvis and ureter are opaci- 
fied and there is no leakage of contrast medium from renal collecting 
system, indicating adequate position of side holes. Note stricture in distal 
right ureter. 


catheter) may be used along with a J-tipped guide wire to 
facilitate the insertion (fig. 1A, lower catheter). If the 
fistulous tract is tortuous or partially obliterated, a steer- 
able catheter is the last alternative to negotiate the curves 
of the tract (fig. 1A, upper catheter). 

The use of a stone basket to retrieve a guide wire in- 
serted from the other fistulous tract is the major inno- 
vation of the procedure described here. A different size 
basket might be selected to fit the size of the renal pelvis. 
Once the guide wire is engaged and pulled through the 
renal pelvis, a soft silastic tube of appropriate size is tied 
to the guide wire and pulled through the nephrostomy 
tract. However, if the fistulous tract is small or collapsed, 
as in this case, exchange of a small for a large sized tube 
can be accomplished as described (figs. 1C—1&). 
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Guest Editorial 


The Radiologist: Doctor’s Doctor or Patient’s Doctor? 


A recent Chicago malpractice suit alleged that a radiologist 
was negligent because he failed to give a patient the results 
of a radiologic examination in which a surgical sponge was 
revealed in the patient’s abdomen. The radiologist had 
reported his findings to the referring physician—not to 
the patient. 

Another suit accuses a radiologist of negligence for not 
following up his report directly with the patient. The report 
stated, “Lung infiltration which may be due to tumor or 
infection; further clinical evaluation is necessary” The 
patient filed suit against the radiologist, among others, 
when he was found to have inoperable lung carcinoma, 
claiming that it was the radiologist’s responsibility to con- 
tact the patient to inquire whether follow-up studies were 
performed. 

In yet another suit, damages were claimed against a 
radiologist because of failure to meet with a patient prior 
to oral administration of cholecystographic tablets to warn 
of possible complications. The patient reportedly 
developed a skin eruption and hair loss following an oral 
cholecystogram. 

The radiologists involved questioned the legal profes- 
sion’s concept of the radiologist’s role in medicine and his 
responsibility to provide the referring physician with the 
evaluation (rather than the patient). Radiologists are, after 
all, the doctor's doctor, not the patient's doctor, are they 
not? These suits may be without merit and no legal prece- 
dents may be set. But the fact they were filed raises im- 
portant questions, since traditionally, the radiologist has 
indeed been a doctor's doctor. 

In his monographs describing the duties of a radiologist, 
Sherman|1, 2] laments that radiologists are a “passive 
agent of the referring physician; possibly at “the expense 
of the patient.’ Responding to Sherman, Sprunt [3] wrote 
that since “the practice of medicine should be an intensely 
personal relationship between a patient and his doctor, 
radiologists are different from other doctors and should 
never try to develop such relationships with patients“ 

But recent years have seen changes. Abrams [4] has 
pointed out that the radiologist is responsible for the 
amount of radiation the patient receives during radiologic 
examinations as well as for determining the need for the 


examination. Collins [5] detailed the legal obligations of 
radiologists in obtaining informed consent from a patient 
prior to the injection of contrast media. The advent of 
angiography and other special procedures have changed 
the legal relationship between radiologists and patients. 
Because the responsibilities of radiologists have expanded, 
it seems possible that radiologists may eventually 
be charged with directly informing patients of the results of 
procedures as well. 

According to the American College of Radiology’s 
Principles of Ethical Radiological Practice, “The primary 
duty of a radiologist is to secure the maximum benefit 
for his patient! The advent of increased malpractice liti- 
gation has changed many radiologic methods and atti- 
tudes, and while some traditional philosophies must be 
changed, a// must be reconsidered and reevaluated. 

In Illinois, recent legislation enables patients to see and 
copy their hospital charts, thus allowing patients to obtain 
radiologists reports and radiographs. It is likely that simi- 
lar legislation will be enacted elsewhere. Radiologists are 
not yet required to deal directly with patients with regard 
to findings, follow-up examinations, and other recom- 
mended procedures, although future legislation may well 
alter the “traditional” radiologist’s role. 

Radiologists can and should remain the doctor’s doctor; 
but whether they like it or not, courts and lawmakers are 
slowly and progressively requiring them to be the patient’s 
doctor as well. 

Leonard Berlin 
Skokie Valley Community Hospital 
Skokie, //linois 60076 
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Letters 





Breast Patterns 

The following was prepared in response to the article by 
Mendell et al. on page 547 of this issue. 

The confirmation of my work on breast parenchymal patterns 
demands certain precautions and recognitions by investigators. 
The work does not deal with cancers that are recognized on 
first examination. The distribution of cancers of that category 
(first examination) is heavily dependent on the investigators true 
positive rate and his patient population. A low true positive rate 
of the diagnosis of breast carcinoma will skew the distribution 
toward the “low risk” categories. A highly selective symptomatic 
population where mammography is not performed unless there 
is arelatively strong opinion of a significant palpable abnormality 
within the breast will also skew the results in the same direction. 

An additional factor concerns the ability of the investigator to 
reproduce the classifications. | do not believe that can be done 
in most instances merely on the basis of reading two articles on 
the subject. | have noted that with 2-3 days of intensive training, 
very experienced radiologists with a keen interest in mammo- 
graphy can reproduce my results about 90% of the time. A 
longer period of study is required for greater reproducibility. 
Without proof of reproducibility of classification, it would seem 
to me any results are in doubt. The classification is also strongly 
dependent on technically good mammograms. If they are too 
“contrasty,” one is in trouble, for example. It goes without 
saying, the cases must be classified in a blind fashion. 

| have recently reviewed 514 consecutive biopsies done in 
this hospital over a 2 year period from January 1975 through 
December 1976. Carcinomas were found in 104 patients. In 
another series randomly collected for comparison, complete 
information is available on 104 patients who had proved breast 
cancer at least 6 months after a negative examination. The risk 
distributions are shown in table 1. 

What accounts for the difference in the distribution? It is not 
merely missed cancers on the first examination, although this 
accounts for a small number. Even that is of value, to designate 
as high risk cancers which are present on the first examination 
and escape all modalities of detection. The interval between the 
examination and the histologic proof of carcinoma is important 
in this consideration. Thus far 180 cases have come to my 
attention. The average time between the first negative examina- 
tion and histologic proof of cancer is 4.6 years, with 31% 
occurring after the sixth year. Known data on doubling time of 
carcinoma of the breast indicates to me that these are not 
merely “missed cancers” in the usual sense. That there is cancer 
present at the time of the first examination is a philosophical 
question only. When does it begin? 

More telling evidence is obtained by the frequency of lymph 
node metastasis at the time of surgery. Superficially, one may 
conclude the higher incidence of lymph node metastasis in the 
interval cancer group (40 of 104) compared to the consecutive 
hospital series (29 of 104) supports the contention that the 
interval cancers are frequently missed ones. The difference, 
however, is due merely to the difference in the number of 
N1 + P1/P2 + DY cases in the groups. When properly inspected 
by group, there is no significant difference (table 2). 


TABLE 1 


Risk Distributions 








Consecutive 








Breast Type Series interval Cancers 
Denne eee eee 
NT a rr ee 4 2 
gg Peer ere eee 21 7 

NETET oreees 25 9 
Pie EEEE EE ESS 55 53 
h E T 20 38 

P2 + DY roim 75 91 


Note.— 104 patients in each group. Numbers shown are 
rounded percentages. 


TABLE 2 


Incidence of Negative Lymph Nodes 





D 


Consecutive 


Breast Type Series Interval Cancers 
Nieren i aae ere 79 100 
Piker ie pe sees 76 72 
3 te a: ere 76 15 
E EEE CC 59 64 
5) ae 54 55 
P2 FDY e408 25 58 60 


Note.— 104 patients in each group. Numbers shown are 
percentages. 


In addition, the analysis of the histology of the benign biopsies 
in the consecutive hospital series indicates that there is a 
significantly greater prevalence of severe epithelial disorders 
in the P2 + DY group, and nearly every case exhibiting atypia 
falls into those two categories. 

The higher prevalence in the P2 + DY group is due in all 
likelihood to the fact that these types of breasts favor the 
development of a recognizable cancer. It seems to me very 
logical that the presence of significant amounts of tissue other 
than fat within the breast should be an indicator of risk. Breast 
carcinomas do not derive from fat. They are often accompanied 
by desmoplasia and are of epithelial origin, the elements which 
form the basis of the classification. 

Finally, | will not be surprised if the life cycle of the carcinoma 
in the N1 + P1 category is found to be different from that of 
the P2 + DY one. The time for development and thus expression 
may be entirely different, slower on the one hand (perhaps less 
aggressive) and faster on the other. PS 

John N. Wolfe 
Hutzel Hospital 
Detroit, Michigan 48201 
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Abstracts of Current Literature 


Chest 


Methotrexate-induced pneumonitis. Sostman HD, Matthay 
RA, Putman CE, Walker Smith GJ (Yale University School of 
Medicine, New Haven, Connecticut 06510). Medicine 55: 
371-388, 1976 


This interesting review summarizes the 29 previously reported 
cases of methotrexate-induced pulmonary disease and presents 
seven new cases. Methotrexate-induced pneumonitis is charac- 
terized by a nonproductive cough, dyspnea, fever, and hypoxia. 
Clinically, it very closely resembles the pneumonitis induced by 
azathioprine, busulfan, mephalan, bleomycin, cytoxan, and 6- 
mercaptopurine. The interstitial pulmonary infiltrates generally 
clear rapidly when the drug is stopped, but pulmonary function 
abnormalities may persist long after methotrexate is discon- 
tinued. Retrospective studies on treatment suggest that corti- 
costeroids may lead to a more rapid recovery but the overall 
prognosis for this condition is not apparently altered. This well 
written review may be particularly useful to those radiologists 
frequently reviewing films of patients on immunosuppressive 
therapies. 


David C. Dale 
U.W., Medicine 


Ventilation-perfusion lung images in the Swyer-James 
syndrome. O'Dell CW Jr, Taylor A, Higgins CB, Ashburn WL, 
Schillaci RF, Alazraki NP (University of California, San Diego). 
Radiology 121:423-426, Nov 1976 


Ventilation-perfusion lung imaging appears to be a significant 
noninvasive means of supporting the clinical diagnosis of Swyer- 
James syndrome. Three cases are presented which display 
characteristic delayed washout of xenon from a small or normal- 
sized, underperfused hyperlucent lung. 


Author Abstract 


The round nipple shadow, Ferris RA, White AF (Georgetown 
University Hospital, Washington, D.C.). Radiology 121:293-294, 
Nov. 1976 


It is usually easy to distinguish the round nipple shadow from a 
lesion, especially by means of repeat radiographs with nipple 
markers. However, the radiologist must occasionally interpret a 
round density in the lower chest on the basis of a single radio- 
graph or series of radiographs. Fortunately, a nipple shadow 
usually has a well-defined outer margin and a poorly defined inner 
margin. Differentiation of a nipple shadow from an extrapleural 
or pleural lesion is described. Attention to these findings may 
prevent needless additional study and patient apprehension. 


Author Abstract 


Ventilator-related extra-alveolar air in adults. Rohlfing BM, 
Webb WR, Schlobohm RM (University of California School of 
Medicine, San Francisco). Radiology 121:25-31, Oct 1976 


Extra-alveolar air (EAA) developed in 38 patients during mech- 
anical Ventilation. High ventilatory pressures and destructive 
lung disease predispose to EAA. Pneumoretroperitoneum and 
pneumoperitoneum are more common forms of ventilator- 
induced EAA in adults than generally realized; an associated 
pneumomediastinum was always identified when one of the two 
disorders above resulted from ventilation. Retroperitoneal air 
was located laterally along the liver and in the flanks, and 
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changed little with change in patient position. Early detection of 
EAA may allow life-saving changes in therapy to be implemented. 


Author Abstract 


Destroyed lung. A report of cases in West Indians and 
Australian aborigines. Bateson EM, Woo-Ming M (Darwin 
Hospital, Darwin, Northern Territory, Australia). Clin Radiol 
27:223-226, April 1976 


A series of patients with total destruction of one lung by 
bronchiectasis and a normal contralateral lung is reported. Eight 
cases were West Indians of Negro race and four were Australian 
aborigines. The bronchiectasis appears to be of postinfective 
type and is related to the poor social conditions under which the 
affected people live. This condition has also been noted in other 
developing countries or in underprivileged races in developed 
countries. 


Author Abstract 


Scleroderma and carcinoma of the lung. Twersky J, Twersky 
N, Lehr C (State University of New York Downstate Medical 
Center, Brooklyn, New York 11203). Br J Radiol, 27:203-209, 
April 1976 


Two cases of scleroderma and carcinoma of the lung are re- 
ported. The 16 previously reported cases in the English literature 
are reviewed and tabulated in an attempt to determine the patho- 
logical and clinical presentation of carcinoma of the lung super- 
imposed on the sclerodermal lung. When patients with 
scleroderma develop a change in pulmonary symptoms, a super- 
imposed cancer of the lung should be suspected. The relationship 
between interstitial pulmonary inflammatory disease and cancer 
of the lung is discussed. 


Author Abstract 


Cardiovascular 


Cerebral microvascular injury in experimental drug abuse. 
Rumbaugh CL, Fang HCH, Higgins RE, Bergeron RT, Segall HD, 
Teal JS (LAC-USC Medical Center, Los Angeles, California). 
Invest Radiol 11:282-294, July-Aug 1976 


An experimental drug abuse research project is reported, in 
which monkeys and rats were placed on various I.V. ampheta- 
mine (Desoxyn) and I.V. barbiturate (Seconal) regimes. The 
monkeys were studied by serial cerebral angiography. At the 
end of the study all animals were sacrificed for histological exam- 
ination. I.V. methamphetamine produced relatively severe cere- 
bral vascular injury and brain damage in most animals. At least 
part of the damage seemed to be the result of direct vascular 
injury, arterial and venous. The misuse of Seconal and Ritalin 
also appeared to be hazardous, but these studies are incomplete, 
and the degree of hazard has not been fully evaluated. 


Author Abstract 


The normal spectrum of mitral and aortic valve discon- 
tinuity. Rosenquist C, Clark EB, Sweeney LJ, McAllister HA 
(Johns Hopkins Medical Institutions, Baltimore, Maryland). 
Circulation 54:298-301, Aug 1976 . 


The relationship of the aortic valve and the mitral valve was 
studied in normal heart specimens and specimens with isolated 
VSD. Mitral-aortic valve separation was defined as the shortest 
distance between the base of either the noncoronary or left 
coronary Cusps and the basal attachment of the anterior leaflet 
of the mitral valve. The width of this fibrous band (MAS) was 
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found to vary from O to 7 mm, thus comprising a spectrum of 
discontinuity between mitral and aortic valves. The authors were 
unable to explain why this spectrum has been overlooked in 
previous descriptions of the fibrous skeleton of the heart. 


Robert Frech 


The significance of the left atrial appendage in rheumatic 
heart disease. Kelley J, Elliott LP, Shulman T, Ayoub M, 
Victorica E, Gessner IH (University of Florida, Gainesville). 
Circulation 54:146-153, July 1976 


In children with mitral valve disease, an enlarged left atrial 
appendage (LAA) is characteristic of rheumatic heart disease. 
This finding appears useful in distinguishing rheumatic from 
nonrheumatic patients with mitral insufficiency. Films from rheu- 
matic and nonrheumatic mitral patients were examined as un- 
knowns by two cardiac radiologists. The left atrial appendage 
was enlarged in 38 of 50 rheumatic hearts and two of 50 non- 
rheumatic hearts. In rheumatic heart disease without an enlarged 
left atrial appendage, either the mitral disease was mild or the 
left atrial appendage was hidden by the pericardial effusion. It 
appears likely that the left atrial appendage is dilated in rheumatic 
heart disease as a consequence of myocardial inflammation. 
That the LAA myocardium may be particularly susceptible to 
such inflammation could relate to the fact that the LAA, like the 
mitral valve, is embryologically derived from cardiac tissue while 
the body of the left atrium is derived from the extracardiac 
common pulmonary vein. 


Robert Frech 


Anatomic causes of pulmonary stenosis in complete trans- 
position. Shrivastava S, Tadavarthy S, Fukuda T, and Edwards 
JE (University of Minnesota, Minneapolis). Circulation 54: 
154-159, July 1976 


Among 166 specimens with classical complete transposition, 
pulmonary or subpulmonary stenosis was present in 22 cases. 
The bases for obstruction were pulmonary valvular stenosis (one 
case), membranous subpulmonary stenosis (nine cases), anom- 
alous attachment of the mitral valve to the ventricular septum 
(five cases), and combinations of causes (seven cases). Acces- 
sory mitral or pulmonary valvular tissue, and herniation of a 
tricuspid valvular pouch through a related ventricular septal 
defect contributed to the combination of causes. In addition to 
the 166 cases mentioned, this collection contained six cases of 
atypical complete transposition characterized by a conus being 
present in each ventricle. In three of these six, subpulmonary 
stenosis was present and caused by a narrow inlet to the left 
ventricular conus. 


Robert Frech 


Hepatic vein angiography for the demonstration of intra- 
hepatic tumors. (in German), Meves M (Strahlenklinik im Klini- 
kum Charlottenburg der Freien Universitat Berlin, Spandauer 
Damm 130, 1 Berlin 19). Fortschr Rontgenstr 125:247-251, 
March 1976 


Hepatic venography was performed in 15 patients with clin- 
ically or scintigraphically suspected metastatic liver disease. Nine 
patients had hepatic metastases, all of which could be demon- 
strated by hepatic vein studies. Two phases can be distinguished: 
(1) filling, with the contrast agent filling the catheterized hepatic 
vein in a retrograde fashion; and (2) parenchymal, with the con- 
trast agent in the central veins and hepatic sinuses. In the filling 
phase, the well known angiography tumor signs are found: vas- 
cular displacement, tumor encasement, and vascular occlusion. 
In the parenchymal phase, tumor deposits are visualized as round 
filling defects within the radioopaque parenchymogram. At least 
one positive tumor sign was present in all nine cases with hepatic 
metastases, usually two or more tumor signs could be 
demonstrated. 


The authors feel that hepatic vein angiography is superior to 
arteriography, sonography, and scintigraphy, especially with 
regard to identification of small hepatic metastases. However, 
since this examination is technically difficult, it should be used as 
an extended diagnostic measure supplementing the other 
examinations. 


Peter F. Winter 


Mitral valve prolapse, a review. Devereux RB, Perloff JK, 
Reichek N, Josephson ME (University of Pennsylvania Hospital, 
Philadelphia). Circulation 54:3-14, July 1976 


Hemodynamic measurements are normal in the vast majority 
of patients with uncomplicated mitral prolapse. Observed abnor- 
malities have been due to severe mitral regurgitation. Left ven- 
tricular cineangiography will show both mitral regurgitation and 
the prolapsed valve. The posterior leaflet has been best demon- 
strated in the right anterior oblique; the less common anterior 
leaflet prolapse requires the left anterior oblique projection. Care 
must be taken not to overdiagnose mitral prolapse. Most normal 
“pouches” at the base of the valve leaflets are unchanged during 
diastole in contrast to purely systolic leaflet prolapse. Prolapse 
may occur during premature ventricular beats in normal sub- 
jects. Leaflet prolapse commonly occurs without abnormal left 
ventricular contraction. Right ventricular cineangiograms have 
been reported to show tricuspid prolapse. 

Thoracic bony abnormalities are common: either a straight 
back, pectus excavatum, or thoracic scoliosis. Except for the 
effect of these abnormalities, the cardiac silhouette is normal in 
patients with uncomplicated mitral prolapse. Enlargement of left 
ventricle or left atrium awaits serious mitral regurgitation. Radio- 
logically visible mitral valve calcification is a rarity. Annular cal- 
cification is confined to Marfan’s syndrome. Four major 
complications of mitral prolapse are sudden death, infective 
endocarditis, spontaneous rupture of chordae tendineae, and 
progressive mitral regurgitation. Classic Marfan’s syndrome has 
been present in approximately 4% of reported patients with 
mitral prolapse. Conversely, nearly all patients with Marfan’s 
syndrome have echocardiographic leaflet prolapse. Ostium 
secundum atrial septal defect has been found in about 5% of 
individuals with mitral prolapse, and major coronary artery 
disease in another 5%. Conversely, in patients catheterized for 
coronary artery disease, one angiographic series found prolapse 
of one of the three posterior leaflet scallops in 30%. 


Robert Frech 


Pharmacologic closure of patient ductus arteriosus in the 
premature infant. Friedman WF, Hirschklau MJ, Printz MP, 
Pitlick PT, Kirkpatrick SE (University Hospital, 225 West Dickin- 
son Street, San Diego, California 92103). N Eng/ J Med 295: 
526-529, 1976 


Closure of the ductus arteriosus in premature infants by 
inhibition of prostaglandin synthesis. Heymann MA, Rudolph 
AM, Silverman NH (University of California, San Francisco 
94143). N Engl J Med 295:530-533, 1976 


These two back to back articles describe uncontrolled but 
highly successful trials of indomethacin to induce closing of 
ductus arteriosus in premature infants. These clinical trials were 
based on experimental studies indicating that prostaglandins E1 
and E2 will dilate the ductus arteriosus in fetal lambs. Most of 
the infants studied were premature and had respiratory @istress 
syndrome partially attributable to congestive heart failure. In 
these reports the efficacy of the indomethacin was dramatic 
with responses occurring following a single dose and generally 
being accomplished within a few hours. 

Dr. Alexander Nadas of Boston’s Childrens Hospital provides 
some personal perspectives on the significance of these obser- 
vations in the accompanying editorial (V Eng J Med 295: 
563-565, 1976). Dr. Nadas feels there still is a role for surgery 
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for the large patent ductus in a premature baby without severe 
respiratory distress syndrome. He also indicates that many 
children will improve without either surgery or pharmacological 
ductus closure. Dr. Nadas reminds us that the toxicity of indo- 
methacin is not known and suggests caution in the application 
of this approach. Despite this caution, this imaginative appli- 
cation of prostaglandin research and the simplicity of a pharma- 
cological attempt to close a patent ductus arteriosus will 
probably mean that the efficacy of this therapy will be 
determined very quickly. 


David C. Dale 
U.W., Medicine 


Gastrointestinal 


Gastric and small bowel polyps in Gardner's syndrome and 
familial polyposis coli. Schulman A (Groote Schuur Hospital, 
Cape Town, South Africa). J Can Assoc Radiol 27:206-209, 
Sept 1976 


It is generally accepted that the multitudinous premalignant 
adenomas affecting white patients with familial polyposis coli 
(Gardner's syndrome) are limited to the large bowel. The author 
presents a case report of a 22-year-old black female who was 
shown to have multiple colonic polyps and suspected mandibular 
changes as well. She was also shown to have duodenal adeno- 
matous polyps. This patient also gave a familial history suggestive 
of Gardner's syndrome in her father and several siblings. A 
critical retrospective review of several hundred cases of 
Gardner's syndrome reported in the literature turned up over 
30 reasonably well-documented gastric and duodenal adeno- 
matous polyps. The duodenal polyps often demonstrated malig- 
nant changes. The author thereby indicates that the presence of 
gastric and duodenal polyposis does not exclude the diagnosis 
of Gardner's syndrome. 


J. M. Tishler 


Multiple superficial gastric erosions due to Crohn’s disease 
of the stomach. Radiologic and endoscopic diagnosis. 
Laufer |, Trueman T, deSa D, Phil D (McMaster University Med- 
ical Centre, Hamilton, Ontario, Canada). Br J Radiol, 49:726- 
728, Aug 1976 


A case of Crohn's disease involving the stomach and duo- 
denum is presented. The patient had a 4.5 year history of anky- 
losing spondylitis. Double contrast radiography of the stomach 
and duodenum showed multiple superficial gastric erosions and 
a duodenal ulcer. There were typical changes of Crohn's disease 
in the terminal ileum. At endoscopy, numerous superficial ero- 
sions were seen in the stomach and duodenum and biopsies of 
the stomach showed granulomatous inflammation, consistent 
with Crohn’s disease. These lesions are similar to those seen in 
the colon in the early stages of granulomatous colitis and it is 
likely that this represents the early stage of Crohn’s disease in 
the stomach. With increasing application of double-contrast 
radiography and endoscopy, these lesions may be found more 
frequently. 


Author Abstract 


The role of small bowel follow-through examination in the 
diagnosis of celiac disease. Masterson JB, Sweeney EC 
(Mater Misericordiae Hospital, Dublin, Ireland). Br J Radiol, 
49:660-664, Aug 1976 


A retrospective study of 105 barium follow-through exam- 
inations on 102 patients suspected of having malabsorption 
syndrome has been carried out to assess the usefulness of this 
technique in the diagnosis of celiac disease. Comparison with 
histological and biochemical data has been made. Of the 34 
examinations on 31 patients with a proven diagnosis of celiac 
disease, 30 examinations showed both abnormal x-ray and 
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biopsy findings, two examinations showed normal x-ray appear- 
ance but abnormal jejunal biopsy, and two showed normal jejunal 
histology but abnormal x-ray findings. There were two cases 
with abnormal findings in which no gastrointestinal cause could 
be found to account for the abnormality. In view of the high 
sensitivity, noninvasive nature, ease and cheapness of the tech- 
nique, barium follow-through examination is suggested as the 
initial investigation to patients suspected of celiac disease. 


Author Abstract 


Indications for surgery in Crohn’s disease. Farmer RG, 
Hawk WA, Turnbull RB (The Cleveland Clinic, Cleveland, Ohio 
44106). Gastroenterology 71:245—-250, Aug. 1976 


Indications for surgery in Crohn’s disease differ significantly 
depending upon the location of the disease. Five hundred 
patients who had undergone surgery for Crohn's disease were 
grouped by site of involvement and surgical indications were 
determined within each group. Findings were as follows: ileo- 
colic (225 patients) — internal fistula and abscess, 44%, intestinal 
obstruction, 35%, perianal disease, 12%; small intestinal (130 
patients) —intestinal obstruction, 55%, intestinal fistula and 
abscess, 32%; colonic (127 patients) — poor response to medical 
treatment, 26%, internal fistula and abscess, 23%, toxic mega- 
colon, 20%, and perianal disease, 19%; anorectal (18 patients) — 
parianal disease, 100%. 


Charles A. Rohrmann, Jr. 


Double-contrast gastrography. Goldstein HM (M. D. Ander- 
son Hospital and Tumor Institute, Houston, Texas 77030). Am 
J Dig Dis 21:797-803, Sept 1976 


Double-contrast gastrography is viewed with renewed interest 
as a means of earlier and more accurate radiologic detection of 
gastric abnormalities. This review emphasizes a technique easily 
incorporated as part of the upper gastrointestinal series. It 
utilizes high density, low viscosity barium, citrocarbonate 
powder, and the defoaming agent, simethicone. Spot films util- 
izing 90 kVp technique are obtained in both supine oblique, true 
supine, and upright positions. Limitations as well as advantages 
of the technique are emphasized. 


Charles A. Rohrmann, Jr. 


Hyosine-N-butylbromide (Buscopan) as a duodenal relax- 
ant in tubeless duodenography. Ayre-Smith G (Groote 
Scheuer Hospital, Cape Town, South Africa) Acta Radiol [Diag] 
17:701-—713, Sept 1976 


The efficacy of Buscopan in tubeless duodenography was 
evaluated in 48 individuals including 13 normal volunteers. 
Intravenous, intramuscular, and mixed intravenous intramuscu- 
lar routes were compared at a dosage level of 40 mg. Successful 
results were obtained in 85% of cases with no statistically sig- 
nificant difference between the routes of administration. How- 
ever, the intravenous route is recommended for reasons of 
efficiency. Side effects were minimal and consisted of transient 
visual blurring in two patients and transient tachycardia (130 
beats/min) in one third of those examined. The possibility of 
concurrent small bowel follow through examinations at 1 hr was 
also investigated and found possible in only 33% of patients 
following administration of Buscopan. The author considers 
Buscopan superior to Glucagon and Probanthine in tubeless 
duodenography because of superior duodenal filling and 
paralysis and fewer side effects. 


John D. Harley 


'S'| rose bengal scanning and clearance ratios in the in- 
vestigation of jaundiced patients. Davies ER, Morris JN, 
Read AE, Powell N (United Bristol Hospitals, Bristol, England). 
Clin Radiol 27:227-—235, April 1976 
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It may be difficult to distinguish between obstructive and non- 
obstructive jaundice despite the use of clinical, biochemical, and 
radiographic tests. Endoscopic cannulation tests promise to be 
the most accurate means of separating the two groups, but they 
are not yet widely available, and are not entirely safe. In contrast, 
the !3!l-rose bengal test is simple, safe, and comparatively widely 
available. Its accuracy in 70 jaundiced patients is reviewed to 
determine whether it still has a place in the investigation of jaun- 
diced patients. Blood clearance traces, intestinal radioactivity 
traces, and serial abdominal scans were done during a period of 
3 hr. The blood clearance ratios were not helpful discriminators, 
and the most helpful information was the timing of intestinal 
radioactivity. Its rapid appearance excluded mechanical obstruc- 
tion. A delay of up to 3 hr in its appearance was characteristic 
of cholestasis. A delay of more than 3 hr was found in all cases 
of mechanical obstruction, but also in 10 cases of severe choles- 
tasis which could not be distinguished from those with mech- 
anical obstruction. A follow-up examination within another 10 
days was of diagnostic value in two of these cases and the 
overall accuracy of the test was 86%. The potential value of 
prolonging the test to 24 hr is discussed. It is concluded that the 
1311-rose bengal test is a helpful diagnostic discriminator in the 
great majority of patients with jaundice. It is offered as a 
screening procedure for specialized techniques. 


Author Abstract 


Genitourinary 


Benign periurethral masses in women. Smith HW, Campbell 
EW (University of Maryland, Baltimore, Maryland). J Uro/ 116: 
451-453, Oct 1976 


Four rare benign periurethral masses in women were 
presented and discussed. In cystograms or IVPs, they all pro- 
duced bladder base elevation and/or deformity, similar to 
changes found in male benign prostatic hypertrophy. One lesion 
had the pathologic diagnosis of “cyst with fibrous capsule! Two 
were found to be vaginal leiomyomas, one of which was associ- 
ated with a urethral diverticulum. The fourth contained hyper- 
plastic glandular tissue which the authors considered to be the 
so called “female prostate“ Bladder outlet obstruction was the 
cause of investigation in two. In the other two, the mass was 
discovered as an incidental physical finding. 


John W. Li 


Use of radioisotope scans in evaluation of intrascrotal 
lesions. Riley TW, Mosbaugh PG, Coles JL, Newman DM, 
Van Hove ED, Heck LL (Methodist Hospital Post-Graduate Medi- 
cal Center, Indianapolis, Indiana). J Urol 116:472-475, Oct 
1976 


Ninety-eight patients with a variety of intrascrotal lesions 
were studied with a radioisotope °?™technetium-pertechnetate 
scanning technique. Retrospective analysis in 50 patients sub- 
jected to surgery revealed a 94% accuracy of the scan in the 
differential diagnosis of testicular torsion and epididymitis as 
compared to a clinical accuracy of 48%. In seven patients with a 
scan diagnosis of epididymo-orchitis with abscess the diagnosis 
was confirmed during the operation or by follow-up exam- 
ination. While the scan has been a simple, safe, rapid, and reliable 
technique to differentiate acute and subacute lesions, it has 
proved to be of limited diagnostic significance in cases of chronic 
intrascrotal lesions and carcinoma. 


Author Abstract 


Angiography in carcinoma of the renal pelvis and ureter. 
Ekelund L, Gothlin J (University Hospital, 5—221 85 Lund, 
Sweden). Acta Radiol [Diag] 17:676-684, Sept 1976 


Experience is reported for 27 cases of histologically proven 
carcinoma of the renal pelvis and ureter. All patients had urog- 


raphy and angiography and 16 had retrograde urography. Six- 
teen of 21 patients with renal pelvis carcinoma had positive 
angiographic findings including: relatively delicate neovascu- 
larity, 15; capillary staining, 16; vascular encasement, 8; and 
enlarged pelviuretertic artery, 11. Arteriovenous shunting was 
not observed. No tumor less than 1 cm in size had positive angi- 
ography findings. Angiography of tumors of the distal ureter 
required lumbar and internal iliac arteriography. Tumor neo- 
vascularity was prominent in these cases and arteriovenous 
shunting was seen in two of six cases. The authors stress that 
angiography has particular application in the diagnosis of the 
etiology of ureteral or renal pelvic urinary obstruction. Small 
nonobstructing lesions are better demonstrated with urography 
although angiography will occasionally aid in differential 
diagnosis. 


John D. Harley 


A simple new formula for relating changes in renal length 
to changes in renal volume. Dossetor RS (The Royal Sussex 
County Hospital, Brighton, England). Br J Radiol, 49:765-766, 
Sept 1976 


A simple new formula for relating changes in renal length to 
changes in renal volume is described. It is not assumed that the 
kidney is any given shape, but it is assumed that a kidney does 
not change its shape when it enlarges. It is shown that the frac- 
tional change in renal volume equals three times the fractional 
change in renal length plus three times the fractional change in 
renal length squared. Examples of applications of the formula 
using figures for changes in renal length, published elsewhere in 
the literature, are given for renal hypertrophy in both childhood 
and adult life and for volume changes during excretion urography. 


Author Abstract 


Estimation of glomerular size and number from radio- 
graphs of the kidney. McLachlan SF, Gaunt A, Fulker MJ, 
Anderson CK (University of Leeds, Leeds, England). Br J Radiol, 
49:831-835, Oct 1976 


In 32 adult human kidneys obtained at necropsy, renal dimen- 
sions, measured from radiographs, were correlated with the 
number and cross-sectional area of glomeruli, determined by 
point-counting and computerized image analysis. Cortical area, 
measured from postmortem angiograms, was poorly correlated 
with glomerular area and was not significantly correlated with 
glomerular number per kidney. The area of the whole kidney was 
poorly correlated with the number of glomeruli per kidney and 
was not significantly correlated with glomerular area. However, 
renal dimensions, particularly total renal area, were highly sig- 
nificantly correlated with the product of glomerular area and 
number. This may allow glomerular numbers to be estimated in 
life but will not assess loss of glomerular surface area due to 
hyalinization of glomeruli or change in their shape with age. As 
cortical dimensions declined in the aging kidney, the number of 
glomeruli per unit volume increased. 


Author Abstract 


Muscoloskeletal 


Recognition of vertebral abnormalities in computed 
tomography of the chest and abdomen. Grossfhan ZD, 
Wistow BW, Wallinga HA, Heitzman ER (SUNY Upstate Medical 
Center, Syracuse, New York). Radiology 121:369-373, Nov 
1976 


Computed tomography of the chest or abdomen may reveal 
vertebral abnormalities. Images in multiple projections of dry 
and fresh specimens of the spine demonstrate that osteophytes, 
end-plate irregularities, and marked obliquity fail to mimic true 
osteoblastic vertebral lesions. Disk calcification may simulate a 
metastatic deposit if the section includes both disk and vertebral 
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body. Abdominal or chest “window” settings produce an ap- 
parent increase in bone density. Analysis of the bony spine from 
abdominal and chest images requires gray scale settings different 
from those used for the study of visceral organs. 


Author Abstract 


Primary osteosarcoma of the skull. Goodman MA, McMaster 
JH (University of Pittsburgh, Pittsburgh, Pennsylvania 15213). 
Clinical Orthop 120:110—114, Oct 1976 


Thirty-three cases of primary osteosarcoma of the skull have 
now been reported. These may arise de novo or in association 
with Paget’s disease, fibrous dysplasia, or irradiation. The 
average age at the time of presentation is 32 years. Symptoms 
include local pain and mass. Neurologic signs imply poor prog- 
nosis. Radiographs show evidence of bone destruction and 
tumor bone formation as seen in osteosarcoma elsewhere. Five 
year survival is 13%. 


Frederick A. Matson, III 
U.W., Orthopedics 


Diphosphonate treatment of Paget's disease. Finerman 
GAM, Gonick HC, Smith RK, Mayfield JM (UCLA School of 
Medicine, Los Angeles, California 90024). Clin Orthop 120: 
115-124, Oct 1976 


Paget’s disease is a common condition estimated as affecting 
as many as 3% to 4% of the population over 40 years of age. 
This article describes an experience with high dose ethane-1- 
hydroxyl-1, 1-diphosphonate therapy. Twenty-one patients were 
studied, all with symptomatic disease and alkaline phosphatase 
elevated to greater than 1.5 times the upper limits of normal. 
Patients were followed with biochemical parameters, skeletal 
surveys, bone scans, and subjective evaluation by patient and 
physician. Patients received the drug for 6 months and then 
were given no medication for the ensuing 6 months. There was 
a striking decrease in the serum alkaline phosphatase and urinary 
hydroxy-proline excretion after 3 months of therapy, as well as 
a marked concomitant improvement in clinical symptoms and 
bone scans. No difference was noted in the skeletal surveys, 
on and off treatment, attributed to the fact that EHDP not only 
prevents bone resorption but also its mineralization. Bone scans 
proved to be a more sensitive index of the activity of Paget's 
disease than conventional x-ray studies. Specific parameters 
included new “hot” areas, relative density changes within a 
single focus, and extension of preexisting lesions. Following 
cessation of therapy biochemical and clinical evidence of re- 
mission persisted in these patients. Side effects were minimal 
except for a possibly related case of osteomalacia and increased 
incidence of pathologic fractures. 


Frederick A. Matson, Ill 
U.W., Orthopedics 


Double-contrast arthrography in meniscal lesions and pa- 
tellar chondropathy (in English). Thijn CJP (State University 
Hospital, Groningen, The Netherlands). Radiol Clin Biol 45: 
345-362, 1976 


The author reports his experience with double contrast 
arthrography in detection of meniscal lesions and patellar 
chondrepathy. In a group of 480 patients, the medial meniscus 
was involved in 134 cases and the lateral meniscus in 37 cases, 
with the medial meniscus showing an unmistakable predom- 
inence of tangential and total ruptures (bucket-handle lesion). 
Degeneration of meniscal cartilage was found in 30 medial and 
33 lateral menisci, with the medial meniscus showing a pre- 
dominance of secondary degeneration. A lateral discoid meniscus 
was found in 14 cases, no medial discoid meniscus was 
encountered. 
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Of 1,740 patients, 37 (about 2%) were found to show lesions 
of both menisci in the same knee joint; this rate rises to 4% if 
the total number of arthrograms is considered. Of the medial 
meniscal lesions in these 37 arthrograms, 30 were ruptures 
without degeneration, two were ruptures with degeneration, 
and five were isolated degenerations. The corresponding figures 
for the lateral meniscal lesions were 21, four, and 12. 

For the detection of patellar chondropathy, the arthrogram 
was completed with a tangential view of the patella to visualize 
the medial and lateral posterior articulating surfaces of the 
patella. The combination of chondropathy with meniscal lesions 
was studied in 330 double-contrast arthrograms. Chondropathy 
was diagnosed in 36 (19%) of the 187 patients in whom no 
meniscal lesions were found; in 24 (13%) of these cases, the 
medial aspect of the patella was involved. Chondropathy of the 
medial aspect of the patella was found in about 20% of 87 
patients with medial meniscal lesions and in about 30% of 45 
patients with lateral meniscal lesions. Chondropathy was ob- 
served in eight (73%) of 11 patients with meniscectomy. The 
reliability of arthrography in diagnosing chondropathy was de- 
termined on the basis of 66 patients examined first arthro- 
graphically and then arthroscopically. A positive correlation 
between the two diagnoses was found in 74%; arthrography 
proved to have been false positive in 13% and false negative in 
another 13% of cases. 


Peter F. Winter 


The “tilt deformity” of the femoral head in osteoarthritis 
of the hip: a poor indicator of previous epiphysiolysis. 
Resnick D (Veterans Administration Hospital, San Diego, Cali- 
fornia). Clin Radiol 27:355-363, July 1976 


Apparent superomedial migration of the femoral head pro- 
ducing the “tilt deformity” is the most frequent pattern of 
femoral head deformity in osteoarthritis of the hip. Previous 
reports have suggested a relationship to minor degree of 
epiphysiolysis in the adolescent. Radiological and pathological 
examination of femoral heads obtained at the time of total hip 
replacement for osteoarthritis demonstrate characteristic ab- 
normalities accompanying the “tilt deformity.” It would appear 
that, in most patients, this pattern of femoral head migration 
results not from epiphysiolysis but from a remodeling process 
in the osteoarthritic joint. 


Author Abstract 


Articular mass fracture: a neglected cause of post-trau- 
matic neck pain? Smith GR, Beckly DE, Abel M (University of 
Washington Medical School, Seattle, Washington). Clin Radiol 
27:335-340, July 1976 


Fifty-one compressed distorted cervical articular masses were 
found in 29 patients seen over a 9 month period. The significance 
of these findings is discussed and it is concluded that in most 
instances these represented compression fractures with de- 
formity of the articular process. Selected signs suggestive of a 
compressed articular mass are identified on various views. 
These include: (1) neuroforaminal encroachment or narrowing; 
(2) triangular appearance of the lateral mass in the oblique view; 
(3) unilateral anterior displacement of the superior facet with 
respect to the inferior facet; (4) minor anterior subluxation of 
one vertebral body over another; (5) double outline sign on the 
lateral view; and (6) abnormally visible posterior articulations 
on the routine AP view. The articular processes are best shown 
on anteroposterior angled caudad views and lateral tomography. 
Articular mass deformity frequently appears to be associated 
with persistent posttraumatic neck pain and a relationship 
between this deformity and primary or secondary degenerative 
cervical disc and joint disease is suggested. 


Author Abstract 
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Nervous System 


Radiographic anatomy of the accessory meningeal artery. 
Lasjaunias P, Théron J (Foundation Ophtalmologique Adolphe 
de Rothchild, Paris, France). Radiology 121:99-104, Oct 1976 


The accessory meningeal artery (AMA) was studied in 6 
cadavers and correlated with the angiographic findings in 50 
normal patients. The AMA is easily identified angiographically, 
its origin varying with the course of the internal maxillary artery. 
The authors believe that all intracranial lesions which are not 
strictly intracerebral should be investigated by means of selective 
injection of the internal maxillary artery. 


Author Abstract 


Computed tomography in the evaluation of malignant 
glioma before and after therapy. Norman D, Enzmann DR, 
Levin VA, Wilson CB, Newton TH (University of California, San 
Francisco). Radiology 121:85-88, Oct 1976 


Sixty-three patients with malignant glioma undergoing chemo- 
therapy and radiotherapy were evaluated with electroencephalo- 
graphy, ?7™Tc-DTPA imaging, and computed tomography (CT). 
Tumor size, central lucency, contrast enhancement, surrounding 
edema, and ventricular size were assessed. CT findings were 
found to be reliable and often predicted the clinical course. 
Tumor size, central lucency, and contrast enhancement in- 
creased in patients with clinical deterioration and decreased in 
those with improvement. The CT scan also provided additional 
information of value in adjunctive therapy, such as the presence 
of cysts or ventricular obstruction. In general, CT gave a more 
complete profile of tumor characteristics than other diagnostic 
modalities. 


Author Abstract 


Bradycardia and hypotension following use of intravenous 
contrast media. Stanley RJ, Pfister RC (Mallinckrodt Institute 
of Radiology, St. Louis, Missouri). Radiology 121:5-7, Oct 1976 


Eight patients had unusual reactions, including hypotension 
and bradycardia, to intravenous contrast media. These reactions 
appear to be vagal- or acetylcholine-mediated. Atropine treat- 
ment produced prompt reversal in several of the cases, and is 
felt to be the drug of choice for this particular type of idio- 
syncratic reaction. 


Author Abstract 


Ventricular size following head injury: a clinico-radiological 
study. Hawkins TD, Lloyd AD, Fletcher GIC, Hanka R (Adden- 
brooke’s Hospital, Cambridge, England). Clin Radiol 27:279- 
289, July 1976 


A retrospective study of the records of 93 patients who had 
sustained a severe closed head injury was carried out to deter- 
mine the relationship, if any, between the severity of the injury, 
the size of the cerebral ventricles and the residual disability. 
Ventricular size was expressed as a ventricular index. The callosal 
angle was also measured to see whether this was of value in the 
recognition of posttraumatic external obstructive hydrocephalus. 
A normal range of ventricular indices and callosal angles was 
obtained from a review of the air encephalograms of 56 patients 
matched for age and sex with the head injury group, and whose 
air studies were considered to be normal. The findings on the 
head injury group were subjected to detailed statistical analysis. 
The study showed that there was no statistically significant 
relationship between severity of injury, measured by duration of 
unconsciousness, and ventricular size expressed as a ventricular 
index. There was a relationship between ventricular size and 
residual disability as graded in this study. If age was taken into 
consideration, the relationship between ventricular size and 
disability was closer. It was not possible to predict residual 


disability of individual patients from ventricular size alone due 
to the wide range of values in any disability grade. 

Failure of air to pass from the basal cisterns over the cerebral 
convexities is a widely accepted sign of extraventricular obstruc- 
tion. The shapes of the ventricles, the ventricular index, and a 
callosal angle of 110° or less provided supporting evidence of 
obstruction in this study. Recognition of an obstructive element 
in ventricular dilatation following head injury is important, since 
in a small carefully selected group of patients, a ventricular 
shunting operation may favorably affect recovery. 


Author Abstract 


The pituitary fossa in Cushing’s syndrome. A retrospective 
analysis of 93 patients. MacErlean DP, Doyle FH (Royal Post- 
graduate Medical School, Hammersmith Hospital, Ducane Road, 
London W.12, England). Br J Radiol 49:820-826, Oct 1976 


A retrospective analysis of the pituitary fossa in 93 patients 
with Cushing's syndrome is presented. Radiological evidence of 
a pituitary tumor was found in 20 of 86 patients with pituitary- 
dependent disease (23%). In 11 of the 20 patients, the diagnosis 
depended on analysis of lateral tomograms. None of the seven 
patients with disease which was not pituitary-dependent had 
evidence of an abnormal sella. One of 20 controls without 
known endocrine disease had an abnormal sella. 


Author Abstract 


Abnormal basal angle of the skull in sex chromosome 
aberrations. Rzymski K, Kosowicz J (Medical Academy, Poznan, 
Poland). Acta Radiol [Diag] 17:669-675, Sept 1976 


The basal angle was measured on skull films in 252 patients 
with hormonal disorders and sex chromosome aberrations. In 
cases of hormonal disturbance the basal angle was normal. 
In patients with Turner’s syndrome (45, x chromosomes) the 
basal angle was enlarged while in patients with Klinefelter’s 
syndrome (47, xxy chromosomes) and in those with extra x or 
y chromosomes it was definitely reduced. A close relationship 
exists between the sex chromosome number and the size of the 
basal angle. 


Author Abstract 


Pediatric Radiology 


Limb defects in the amniotic band syndrome. Fisher RM, 
Cremin BJ (Red Cross Children’s Hospital, Cape Town, South 
Africa). Pediatr Radiol 5:24-29, May 1976 


Three cases of this syndrome are presented and the patho- 
genesis first suggested by Torpin is reviewed. Varying degrees 
of constriction of the extremities may be encountered, resulting 
in: (1) soft tissue abnormality alone; (2) indentation of the 
bony structures; (3) secondary syndactyly; or (4) amputation. 
The mechanism is thought to be separation of the amnion from 
the chorion, rupture of the amnion and subsequent entanglement 
of the fetal parts extending through the rent with torn strands 
of amnion and chorion. Thirty-one percent have associated 
clubfoot deformity believed due to the oligohydramnios and 
compression of the fetus. 


B..J. Wood 


The radiolucent liver. Melham RE (American University Medi- 
cal Centre, Beirut, Lebanon). Pediatr Radiol, 4:153-—156, April 
1976 


This is a report of five patients, two females and three males, 
aged 3 to 8 months. Two had Reye’s Syndrome, one glycogen 
storage disease, one severe malnutrition, and one severe hepa- 
titis. On radiographs, an increased radiolucency of the liver was 
seen which was most marked on early films following injection 
of an excretory urogram. Liver biopsy was performed in all 
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cases and showed severe fatty changes. Increased lucency of 
the liver is caused by fatty infiltration and enhancement is 
achieved on injection of contrast materials since the fatty liver 
does not take up the contrast as well as the normal liver. 


B. J. Wood 


Intracranial calcification mimicking the Sturge-Weber syn- 
drome. Garwicz S, Mortensson W (University Hospital, Lund, 
Sweden). Pediatr Radio/ 5:529, May 1976 


The authors report cerebral cortical calcifications with a 
tram-track appearance occurring in two children, one a patient 
with leukemia treated with intrathecal methotrexate and irradia- 
tion, and the other child with convulsions and celiac disease 
treated with anticonvulsants. Calcifications were seen in the 
occipital lobes in the first case and in the parietal occipital area 
bilaterally in the second case. It is postulated that folic acid 
deficiency, by causing abnormal metabolism in the central 
nervous system, may be a causative factor. 


B. J. Wood 


Neurofibromatosis involving the lower urinary tract in 
children. Daneman A, Grattan-Smith P (Royal Alexandra Hos- 
pital for Children, Sydney, Australia). Pediatr Radiol 4:161—-166, 
April 1976 l 


Radiographic findings in three male children with neuro- 
fibromatosis involving the lower urinary tract are described. 
A family history of neurofibromatosis was present in two of the 
patients. Two of the patients presented with dribbling, and the 
third with abdominal distention. Radiographic examination was 
similar in the children who presented with dribbling. Elevation 
and anterior displacement of the base of the bladder was noted 
and the posterior urethra was dilated and elongated. On barium 
enema examination, the proximal portion of the rectum was 
narrowed. 

The other child showed dilatation of the left ureter at excretory 
urography with tapering of its lower end to a narrowed distal 
segment. There was slight indentation of the base of the bladder 
by a mass lesion. At surgery, a plexiform neurofibroma was 
found in each case. Although these manifestations of neuro- 
fibromatosis are unusual, they should be considered even in the 
absence of dramatic urinary symptoms. 


Betty J. Wood 


Vitamin C and acute illness in Navajo school children. 
Coulehan JL, Eberhard S, Kapner L, Taylor F, Rogers K, Garry P 
(University of Pittsburgh, Pittsburgh, Pennsylvania 15261). M 
Engl J Med 295:973-977, 1976 


This carefully designed clinical trial was performed to evaluate 
the effects of large dose vitamin C supplements on acute illness, 
respiratory and otherwise. The study of 868 children conclu- 
sively shows no prophylactic benefit for vitamin C. 


David C. Dale 
U.W., Medicine 


Progeria in siblings. Franklyn PP (Children’s Hospital, Brad- 
ford, Ertgland). Clin Radiol 27:327-333, July 1976 


Proggria or “prematurely old” is an autosomal recessive trait 
that appears insidiously at or after the age of 6 months. Two 
affected siblings are reported showing radiologically progressive 
attenuation of the clavicles and terminal phalanges, widening of 
Cranial sutures, and mandibular hypoplasia. Scleroderma was 
also present. Of 59 previously published cases, five had sclero- 
derma before the age of 2 years. Only three families with 
affected siblings have been previously recorded. 


Author Abstract 


\ 


Miscellaneous 


Unusual pelvic masses: a comparison of computed tomo- 
graphic scanning and ultrasonography. Carter BL, Kahn PC, 
Wolpert SM, Hammerschlag SB, Schwartz AM, Scott RM (New 
England Medical Center, Boston, Massachusetts). Radiology 
121:383-390, Nov 1976 


Four unusual pelvic masses, studied by CT and gray scale 
ultrasonography, demonstrate the comparative values of these 
modalities for this area of the body. In each instance a significant 
contribution to the diagnosis was made by one or both tech- 
niques. The ultrasound study provides a somewhat better 
differentiation of solid from cystic lesions, but the CT scan 
denotes to best advantage the anatomy of the area, and provides 
a means of viewing bone as well as soft tissue detail. 


Author Abstract 


Film mammography: new low radiation technology. Chang 
CHJ, Sibala JL, Martin NL, Riley RC (University of Kansas 
Medical Center, Kansas City, Kansas 66103). Radiology 121: 
215-217, Oct 1976 


A new mammographic technique with Kodak MIN-R film and 
a Kodak MIN-R screen in a vacuum package has been evaluated 
in 607 cases. Direct mammographic comparison is made with 
the Du Pont Lo-dose system in the first 101 patients. The 
system provides excellent diagnostic quality images with at 
least a two-fold reduction in patient exposure compared to other 
current mammographic techniques. 


Author Abstract 


The diagnostic value of sialography and scintigraphy in 
salivary gland diseases. Schmitt G, Lehmann G, Strotges MW, 
Wehmer W, Reinecke V, Teske HJ, Rottinger EM (Universitatsk- 
linikum Essen, 43 Essen 1, Hufelandstr, 55, Germany). Br J 
Radiol 49:326-329, 1976 


The diagnostic value of sialographic and scintigraphic in- 
vestigations was compared in 169 patients. In this group were 
75 inflammatory diseases and 49 benign and malignant tumors. 
Sialograms and scintigrams were examined by different physi- 
cians who had no knowledge of the clinical data of the patients. 
The scintigraphic diagnosis was considered correct if any ab- 
normal finding was noted. The sialographic diagnosis was con- 
sidered correct if the actual disease was diagnosed. In spite of 
the less stringent requirements for a correct scintigraphic diag- 
nosis the sialographic technique was found to be superior. 
Radioactivity uptake curves over the salivary glands did not 
improve the scintigraphic diagnostic accuracy. 


Author Abstract 


Visualization of differences in soft-tissue densities. The 
liver in ascites. Porto AV, Lane EJ (E. J. Lane, Upstate Medical 
Center, State University of New York, Syracuse, New York). 
Radiology 121:19-—23, Oct 1976 


The lateral liver border was demonstrated on the plain radio- 
graph in 54 of 100 proved cases of ascites. The etiology of 
ascites, the density of the fluid, and the total protein content 
were similar whether the border was visualized or not: Tomog- 
raphy of the right upper quadrant indicated that the lateral liver 
margin is visualized in ascites as a result of contact between 
the liver and the surrounding fluid. Radiography of autopsied 
livers submerged in fluid demonstrated distinguishable differ- 
ences in object density, and photodensitometry of the plain 
radiographs revealed a difference in blackness where the fluid 
and liver made contact. Comparison of mean liver density. and 
mean ascitic fluid density showed a difference of 5%. These 
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findings indicate that differences in soft-tissue densities (exclud- 
ing fat) can be distinguished on the plain radiograph. 


Author Abstract 


Clinical evaluation of the rapid telephone access system 
for radiology reporting. Weintraub HD, Worcester J, Resnic 
A, Kolodny GM (Union Hospital, Farmington, Massachusetts). 
Radiology 121:349-352, Nov 1976 


The Rapid Telephone Access System (RTAS) for radiology 
reporting was evaluated clinically among patients undergoing 
fluoroscopy, excretory urography, or cholecystography at a 
community-based teaching hospital. After the radiologist has 
dictated his report in the customary manner, it can be heard 
by the referring physician using any telephone. Reports can be 
reduced to hard copy by a typist, or an automatic typewriter can 
be programmed to print normal or standard reports. Time 
between dictation and access of the report was significantly 
reduced after installation of the RTAS (p < 0.001). There was 
also a trend toward reduced hospital stay (9 < 0.05) for 
patients in the study group. The system has been readily accepted 
by radiologists and referring physicians. 


Author Abstract 


Ultrasonics 


Echocardiographic assessment of cardiac disease. Popp 
RL. Circulation 54:538-552, Oct 1976 


This review article summarizes the underlying principles of 
ultrasonic technique, and provides a critical evaluation of the 
utility of echocardiography in cardiac disease. The introduction 
includes a discussion of the physical principles of echocardio- 
graphy, with a description of nonfocused and focused trans- 
ducers, near and far field resolution, and signal processing. 
Current applications on echocardiographic technique begin with 
a discussion of normal mitral valve motion. The abnormal mitral 
valve patterns seen with mitral stenosis, mitral valve prolapse, 
idiopathic hypertrophic subaortic stenosis, aortic regurgitation, 
and atrial masses are discussed and illustrated. Abnormal pat- 
terns of tricuspid valve motion, pulmonic valve motion and 
aortic valve disease are reviewed. Echocardiographic findings 
of pericardial effusion, and constrictive pericarditis are illustrated. 
The article concludes with a review of abnormalities of inter- 
ventricular septal motion, analysis of left ventricular function, 
and findings possibly seen with ischemic heart disease, and 
prosthetic valves. A review of congenital heart disease is not 
included. 


Richard B. Jaffe 


Nuclear Medicine 


Thallium 201 choloride uptake in tumours, a possible 
complication in heart scintigraphy. Cox PH, Belfer AJ, van 
der Pompe WB (Rotterdamsch RadioTherapeutisch Instituut, 
Groene Hilledijk 297, Rotterdam, The Netherlands). Br J Radiol, 
49:767-768, Sept 1976 


An abnormal uptake pattern of thallium 201 chloride observed 
during myocardial scintigraphy of a patient with known thoracic 
tumor suggested the possibility that this radionuclide may also 
accumulate in tumors. This was experimentally confirmed in 
observations of its uptake in rhabdomyosarcoma implants in 
rats. Thallium 201 accumulation in tumor cells then should be 
kept in mind as a possible source of error when using this agent 
in the evaluation of cardiac conditions in oncological patients. 


T. Noel K. Allan 


Combination of isotope venography and lung scanning. 
Vlahos L, MacDonald AF, Causer DA (University of Aberdeen, 
Aberdeen Royal Infirmary, Foresterhill, Aberdeen AB92ZB, 
Scotland). Br J Radiol, 49:840-851, Oct 1976 


Seventy patients were investigated by isotope venography of 
the lower leg veins and pelvis using 99mTc human serum al- 
bumin, mainly as microspheres, in the course of routine lung 
scanning. In 54 of these patients, 52 pelvic and 98 conventional 
ascending x-ray contrast venograms were performed for com- 
parison. Ninety-three percent showed good correlation, and 4% 
poor correlation. There were 2% false positive and 1% false 
negative isotope examinations. Isotope venography proved to 
be a painless, safe and reliable method for the detection of deep 
vein thrombosis. Its correlation with contrast venography is 
high, especially for the upper thigh and pelvis. It can be per- 
formed in 30 min, including standard lung scan, and can be 
repeated in patients to assess response to treatment, saving the 
patient the discomfort and radiation of comparable radiological 
examinations. 


Author Abstract 


Treatment of acromegaly with megavoltage radiation ther- 
apy. Pistenma DA, Goffinet DR, Bagshaw MA, Hanbery JW, 
Eltringham JR (Stanford University School of Medicine, Stan- 
ford, California). /nt J Radiat Oncol Biol Phys 1:885-893, 1976 


The results of treatment of acromegaly with irradiation in 22 
patients from 1956 to 1972 are reviewed. Nineteen patients 
received irradiation as the initial treatment, two of these re- 
quiring subsequent surgical intervention. Three patients received 
postoperative irradiation. Most patients had 360° rotational 
therapy with doses in the 4,400-7,600 range. As of January 
1974, 18 of the 22 patients were alive and well, four having 
died of intercurrent disease, N.E.D. Of eight patients with visual 
abnormalities, only four are known to have returned to normal. 
Growth hormone measurements are available pre- and post- 
treatment in five patients (three irradiation only). Soft tissue 
changes improved in eight (36%) patients. “Radiation-induced” 
hormone deficiencies are described in three patients. 


Herbert C. Berry 


Tumor persistence as a predictor of outcome after radia- 
tion therapy of head and neck cancers. Sobel S, Rubin P, 
Keller B, Poulter C (Highland Hospital, Rochester, New York). 
Int J Radiat Oncol Biol Phys 1:873—-880, 1976 


Tumor clearance or persistence was assessed at different 
time intervals during, at the completion of, and after radiation 
therapy in order to predict local control or failure in 144 cases 
of head and neck cancer. The rate of tumor clearance during 
treatment is less important than is complete tumor clearance in 
predicting for local control. If tumor clearance occurred within 
1-3 months following completion of treatment, local control 
could be predicted in cancers of the oral cavity, oropharynx and 
hypopharynx with approximately 80%, 70%, and 50% reliability, 
respectively. However, tumor persistence (evidenced by indura- 
tion and surface irregularity) was a highly accurate predictor 
of failure (90%—100%) at this assessment interval. Persistence 
of induration at the completion of treatment is inaccurate in the 
assessment of eventual local failure, since local control eventually 
is achieved in 25%—-35% of the cases. 


Herbert. Berry 


Physics 


Tumor localization and beam monitoring — electrofluoro- 
tomography. Baily NA, Lasser EC, Keller RA (University of 
California, San Diego, La Jolla, California 92093). Med Phys 
3:176 May/June 1976 
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Methodology and instrumentation are presented which are 
potentially capable of presenting fluoroscopically derived trans- 
verse axial body sections for use in radiation-oncology treatment 
planning and beam monitoring. These combine the methods of 
Takahashi for generating transverse axial tomograms with elec- 
tronic radiography, electrofluorotomography, and a contouring 
program for extracting body and tumor contours in a digital 
format. The system will also be capable of assuring both initial 
and day-to-day beam alignment. 


Author Abstract 


Dose measurements in the build-up region for Cobalt-60 
therapy units. Leung PM, Sontag MR, Maharaj H, Chenery S 
(Physics Division, Ontario Cancer Institute, 500 Sherbourne 
Street, Toronto, Canada M4X 1KQ). Med Phys 3:169 May/June 
1976 


The dose in the build-up region for four different Cobalt-60 
therapy units was measured. It was found that, for large colli- 
mator openings and relatively short SSDs, a new dose peak 
occurs at a depth very much smaller than 0.5 cm. The dose at 
this peak is a function of collimator openings and SSDs and, 
in some extreme case, could be 15% or more higher than the 
dose at the conventional peak dose of 0.5 cm. The new dose 
peak is probably due to electrons produced in the source 
capsule and the part of the collimator close to the source; it can 
be almost eliminated by a filter placed just below the collimator. 


Author Abstract 


Electron scattering and collimation system for a 12-MeV 
linear accelerator. Bjarngard BE, Piontek RW, Svensson GK 
(Harvard Medical School, Boston, Massachusetts 02115). Med 
Phys 3:153 May/June 1976 


The original scattering and collimation system for the Siemens 
Mevatron XII linear accelerator used a lead scattering foil and 
box-type plastic collimators. This arrangement achieves excellent 
field flatness by repeated electron scattering. The electrons 
reaching the patient are widely distributed in energy and direc- 
tion. This has detrimental effects on the depth-dose curves; 
slower falloff and increased surface dose. We have developed 
an alternative system for this accelerator, designed to minimize 
electron scatter and improve the safety of patient setup. Primary- 
electron scatter occurs in the bending-magnet exit window. 
Field uniformity is accomplished with a flattener of thin aluminum 
discs of different diameters, piled concentrically. An adjustable 
electron collimator 25 cm from the patient limits beam size, and 
a final electron collimator, either a cutout from lead sheet or a 
custom-made collimator of Lipowitz’s metal, in contact with the 
patient, define the area to be treated. This design results in 
lower surface dose, sharper dose falloff, bremsstrahlung con- 
tamination < 1%, and a field flatness expressed by a homoge- 
neity index > 0.8 for large fields. Since there is no mechanical 
connection between the machine and the final collimator, the 
safety aspects of the system are considerably improved. 


Author Abstract 


Unequal weighting of given doses in opposed fields in 
treatment of cancer of the tonsillar region using °°Co 4-, 
8-, 15-, 24-MVp photons. Wollin M, Gilbert HA, Kagan AR 
(Southern California Permanente Medical Groups, Los Angeles, 
California 90027). Med Phys 2:113 Mar/April 1976 


Weighting of given doses from parallel opposed fields is a 
widespread practice in radiation therapy of cancer in the tonsillar 
region. In order to determine when weighting is useful, dose 
distributions on the central axis were calculated for various 
energies (©°°Co, 4-, 8-, 15-, and 24-MVp photons), weighting 
factors, and field separations. Criteria for judging the usefulness 
of weighting were (i) that variation in the dose across the tumor 
volume not exceed 10%, and (ii) that the dose to critical tissues 


\ 


outside the target volume be at least 20% less than target volume 
dose. The clinical situation that met these criteria was a lateral 
lesion that extended to less than one-third of the transverse 
diameter of the head, treated with either ©°Co, 8, or 4 MVp with 
4:1 weighting. Under these conditions, weighting was 
considered to be justified. 


Author Abstract 


Comparison of voltage-divider, modified Ardran-Crooks 
cassette, and Ge(Li) spectrometer methods to determine 
the peak kilovoltage (kVp) of diagnostic x-ray units. 
Giarratano JC, Waggener RG, Hevezi JM, Shalek RJ (University 
of Texas System Cancer Center, M. D. Anderson Hospital, 
Houston, Texas 77025). Med Phys 3:142 May/June 1976 


This report describes several different techniques that have 
been used to determine the peak kilovoltage kVp of single- and 
three-phase diagnostic x-ray units operating in both the radio- 
graphic and fluoroscopic mode, from 60 to 110 kVp, using (1) 
a voltage divider with oscilloscope display; (2) a voltage divider 
and special summing amplifier with digital display of the voltage 
utilizing a multichannel analyzer; (3) a version of the Ardran- 
Crooks cassette technique; and (4) a Ge(Li) spectrometer 
method. Each technique presents a distinct advantage: Method 
(1) enables the waveform to be viewed directly; method (2) 
is probably the most accurate and reproducible technique; 
method (3) has the greatest ease of operation; and method (4) 
provides the ability to visualize the x-ray spectrum. 


Author Abstract 


Radiobiology 


Recovery of colony-forming ability of x-irradiated L cells 
by cell fusion. Megumi T (Radiation Center of Osaka Prefecture, 
Shinke-cho, Sakai, Osaka, Japan). Radiat Res 67:178-183, 
1976 


Neither L cells irradiated with 3 to 20 krad of X rays, nor 
8-azaguanine-resistant cells, produced colonies when grown in 
HAT-selective media. If, however, 10° irradiated cells were mixed 
with the same number of 8-azaguanine-resistant L cells and uv- 
inactivated HVJ virus which promotes cell fusion, colonies were 
always observed. In multiple experiments, between 6 and 53 
colonies were counted. Chromosome numbers of two clones 
isolated following hybridization of 8-azaguanine-resistant cells 
with L cells irradiated with 5 krad were 68 and 86, whereas 
chromosome numbers of four clones isolated following 20-krad 
exposure were 54, 54, 56, and 60. Thus, the higher the X- 
irradiation dose, the smaller the chromosome numbers in hybrid 
cells. 


Author Abstract 


Renal function in the rat following irradiation. Chauser BM, 
Hudson FR, Law MP (Medical Research Council, Hammersmith 
Hospital, Du Cane Road, London W12 OHS, England). Radiat 
Res 67:86-97, 1976 


Renal function in the rat has been measured after irradiation 
of the left kidney with single doses of 1000, 2000, or 3000 rad 
of 250 kVp X rays. Effective renal plasma flow during 6 months 
postirradiation was estimated using ['*?l]hippuran and a gamma- 
camera with a pinhole collimator. Major renal failure was ob- 
served at 18 weeks after 2000 rad and slightly earlier after 3000 
rad. The deposition of collagen was measured by estimation of 
the hydroxyproline content. This was increased in irradiated 
kidneys 20 weeks after doses of 2000 and 3000 rad. The 
relationship between kidney function and fibrosis is discussed. 


Author Abstract 


George Levene 1897-1976 


In April 1976, Massachu- 
setts radiology lost a distin- 
guished colleague, George 
Levene, who died on Martha's 
Vineyard where he had spent 
his last 14 years. George 
Levene was born August 10, 
1897, in New York City. He 
received his undergraduate 
training at New York Univer- 
sity, where he also spent his 
professional life from 1925 
until his retirement as Emer- 
itus Professor of Radiology in 
1962. He then became radiol- 
ogist for Martha’s Vineyard Hospital until his final retire- 
ment in 1972. 

During his busy career, Levene contributed 65 papers 
on a wide variety of subjects. His chief interest was chest 





George Levene 
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and gastrointestinal disease. He was awarded three 
patents, one covering a unique model used for teaching 
fluoroscopic principles and practice in cardiovascular dis- 
ease. This model was awarded the Silver Medal by the 
American Medical Association and also received an inter- 
national radiologic award. He was a member of major 
scientific societies and served for many years as secretary 
of the New England Roentgen Ray Society and the 
Eastern Radiological Society, both of which he almost 
single-handedly managed for long periods. 

The recitation of outstanding achievements of this 
gallant gentleman would be incomplete without taking 
special note of the depth and warmth of his friendship. 
Among his closest friends he was proud to name the late 
Admiral Richard E. Byrd. Levene is survived by his wife 
Helen. 

Robert M. Lowman 
Stanley M. Wyman 
Cambridge, Massachusetts 


Book Reviews 


Ultrasonic Techniques in Angiology. Monographs on Standardization of Cardio-Angiological Methods: 2. By D. E. Strandness, Jr., 
and D. S. Sumner. Bern: Hans Huber, 146 pp. (paper), 1975. $19.75 


This small but useful paperback describes the standard 
methods and techniques used in Doppler ultrasonic evaluation 
of the peripheral arterial and venous systems and the methods 
used in the Department of Surgery at the University of Washing- 
ton School of Medicine, Seattle. Its stated purpose is to present 
the current state of the art regarding the application of both 
continuous wave and pulse wave ultrasound in the diagnosis of 
peripheral arterial and venous disorders, stressing the use of 
these methods at the bedside where they presently have greatest 
application. Strandness and Sumner have succeeded in pro- 
viding a monograph for the novice to use aş a starting point in 
adopting the methodology with minimal difficulty. 

The book is divided into four chapters, the first of which is 
concerned with historic perspectives and current technology. 
While this chapter is somewhat difficult to follow and slightly 
confusing, it has a useful discussion of the capabilities of different 
types of equipment as well as of possible errors inherent in their 
use. The second chapter is on general guidelines for use, but the 
most interesting chapters are the third and fourth which deal 


with clinical applications for the peripheral arterial and venous 
systems. A newer development such as real-time gray scale 
B scanning with combined Doppler evaluation is not discussed, 
although Doppler anatomic imaging of the peripheral arteries is 
included. The organization of the book is good as is the quality 
of illustrations. The book is amply illustrated, with the text in 
each chapter preceding the illustrations. For the most part the 
book is quite readable. It succeeds as a basic introduction to the 
field, but for more detail current literature will have to be 
consulted. The most recent reference cited is from 1974. 

This book would be of most value to those contemplating 
continous and pulsed Doppler ultrasonic evaluation of the 
peripheral arteries or veins as part of an ultrasonic service and 
perhaps for those doing angiography for preangiographic eval- 
uation of the peripheral arteries and monitoring during 
angiography as well. 

Dennis S. McQuown 
Memorial Hospital Medical Center of Long Beach 
Long Beach, California 


Administration of a Radiology Department. By M. L. Janower. Springfield, Ill.: Thomas, 59 pp., 1976. $7.50 


While every radiologist knows how to run a radiology depart- 
ment, few succeed. Having recently heard Janower speak at 
the Second International Symposium on X-ray Department 
Planning held in Philadelphia, | find it not surprising that this 
slim volume contains so much common sense. To the question 
“What makes an x-ray department efficient?” come answers 
many and varied — “the radiologist, the chief radiographic tech- 
nician, the equipment, etc.” The correct answer is probably 
“flow.” If the flow of patients and the flow of documents (re- 
quests, films, and reports) is well organized, then the department 
is likely to supply an efficient service to the patient. 

The chapters in the book deal with different aspects of 
departmental function and how to obtain efficiency. Thus 
methods used in handling patients, functions of the technologist, 


establishment of quality control, efficient production of radio- 
logic reports, methods of film interpretation, darkroom opera- 
tions, and functions of file room are all discussed, offering 
guidance and even hope and encouragement to harassed radiolo- 
gists who find some aspects of administration frustrating and 
troublesome. 

Janower presents a philosophy based on experience which 
can be tailored to the needs of individual radiologists and 
departments. The book is recommended for its ease of reading, 
for its common sense, and for what the complacent indulgent 
radiologist might recognize as stating the obvious. 


John Edmund Williams 
St. George’s Hospital 
London 


Nuclear Ophthalmology. Edited by M. N. Croll, L. Brady, P. Carmichael, and R. J. Wallner. New York: John Wiley, 284 pp., 1976. 


$25 


This volume presents the proceedings of a symposium on 
nuclear ophthalmology held in March 1975 at Hahnemann 
Medical College and Hospital and consists of 24 individual 
papers presented by 42 contributors. It is a unique compilation 
of current knowledge in this specialized field. A brief description 
of the appropriate instrumentation and radiopharmaceuticals is 
followed by six papers dealing with diseases of the uvea, pri- 
marily the use of ??P and contact detection in the diagnosis of 
ocular tumors. Gamma emitters for ocular imaging are covered 
in the sabsequent five papers on noncontact detection; many of 
these represent work-in-progress. These are followed by two 
papers’ on metastatic tumors to the eye, covering both the 
clinical and pathologic classifications as well as the diagnostic 
use of scintigraphy. A relatively new subject, dynamic function 
studies of the orbit and adnexae, is covered in the following six 
papers. The first paper of this group is a singularly well done 
discussion of amaurosis fugax. The last section of three papers 


is devoted to static studies of the orbit and adnexae headed by 
a superb article on the physiologic basis of exophthalmos. 

The one obvious deficiency of this text is the presence of only 
a single article on nuclear dacrocystography; since this is at 
present the most generally applied new technique, it would 
seem appropriate to have a more complete discussion of this 
procedure and its clinical applications. 

It is axiomatic that compilations of papers such as this from 
various authors tend to vary considerably in quality; this text 
is no exception. However, the overall quality and unique nature 
of this book certainly justify its inclusion in the libraries of both 
nuclear medicine physicians and ophthalmologists. The quality 
of the illustrations is high and the general style of the text is 
quite readable. 

F. Deaver Thomas 


Upstate Medical Center 
Syracuse, New York 
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High-Energy Photons and Electrons: Clinical Applications in Cancer Management. Edited by S. Kramer, N. Suntharalingam, 


and G. F. Zinninger. New York: John Wiley, 363 pp, 1976. $25 


This book is a collection of papers presented at an international 
symposium at Thomas Jefferson University, Philadelphia, in 
May 1975. Divided into three parts, the first section deals with 
the need for high energy beams (6—45 MeV) as is seen by a 
physicist (H. E. Johns), two radiotherapists (G. H. Fletcher, 
J. H. C. Ho), and a radiobiologist (E. J. Hall). The second part 
describes current experience with these beams and contains 
papers on clinical dosimetry of electrons and high energy 
photons, treatment planning procedures, and applications of 
these beams mainly for head and neck, lung, and pelvic cancers. 
The writers in the third section predict future trends for use of 
high energy beams as related to application of radiosensitizers, 
selection of optimal treatment machines, and integration of 
these new modalities with other sophisticated tools of modern 
radiotherapy. 

Somewhat beyond the mainstream is an interesting report by 
A. Dutreix on nonstandard fractionation as used in Villejuit, 
France, and a paper by W. Schumacher of Berlin indicating 
relatively good survival of inoperable patients with bronchogenic 
carcinoma treated with high dose electrons. 

The contributors differ in degree of enthusiasm about the 


application of this form of radiotherapy and estimations of the 
fraction of patients who will benefit. However, the message of 
the book is clear: a variety of beams including both high energy 
photons and electrons is required to give the best treatment to 
the whole spectrum of malignant diseases. A betatron or linac 
able to provide beams in the energy range of 20-30 MeV is 
the optimal equipment. 

Most contributors are well known authorities in their fields, 
and their papers are concise, fact filled, and pleasant to read. 
There are numerous good illustrations, and the reference list 
is usually very selective. Many important questions are raised 
and answered in the discussions inserted after every section. 

This book would be of little interest to diagnostic radiologists 
and most other medical practitioners. Radiation oncologists, 
physicists, and radiobiologists will find it valuable especially 
if they are using high energy beams or are planning to purchase 
new equipment. 


J. F. Kotalik 
Ontario Cancer Foundation 
Thunder Bay, Ontario 


Dynamic Radiology of the Abdomen. By M. A. Meyers. New York: Springer-Verlag, 351 pp., 1976. $29.80 


This text brings together much of the work that Meyers has 
done so well in recent years. It is a textbook of radiographic 
anatomy, but the anatomic lessons are presented from several 
unique perspectives. An introductory atlas of cross-sectional 
anatomy utilizes 12 full color plates of cadaver sections with 
labeled line drawings to emphasize anatomic relationships im- 
portant to interpretation in conventional radiology, computed 
tomography, and ultrasonography. Subsequent sections empha- 
size subjects familiar to those who have followed his investiga- 
tive efforts in recent years. 

Chapters dealing with intraperitoneal spread of infections and 
malignancies, peritoneography, and intestinal effects of pan- 
creatitis are superbly based with anatomic discussions and 
drawings. The intraperitoneal spaces, mesenteric attachments, 


and dynamics of peritoneal fluids give substance to the title of 
the book. The extraperitoneal spaces, extrapelvic spread of 
disease, and relationships of the duodenum, colon, and kidneys 
are emphasized in their normal and pathologic interrelationships. 
Chapters dealing with normal and pathologic haustral anatomy 
of the colon and mesenteric anatomy of the small bowel offer 
fresh insight into the differential diagnosis of processes affecting 
the small bowel and colon. 

The text is lucid, radiographs are clear, and the drawings are 
explanatory and well annotated. 


Charles A. Rohrmann, Jr. 
University of Washington 
Seattle 


Exercises in Diagnostic Radiology. Vol. 8: Diagnostic Ultrasound. By B. B. Gosink and L. F. Squire. Philadelphia: Saunders, 


183 pp., 1976. 


This volume is an introductory text that guides the reader 
through a variety of clinical problems solvable or clarified by 
diagnostic ultrasound. Chapters include: general principles; ab- 
dominal, renal, retroperitoneal, obstetrical, and gynecological 
scanning; use of A mode; and echocardiography. The compli- 
mentary relationships to other imaging techniques are stressed 
and illustrated. An index, frequent summaries, and recommenda- 
tions are included. Illustrations view the transverse section from 
the head rather than the feet (AIUM standard is from feet). 
However, the illustrations are of high quality, well selected, well 


juxtaposed to text, clearly labeled, and include line drawings, 
bistable, and gray scale. 

This soft cover book starts with a “hard core” illustration of 
“it's a boy” and ends with an acrostic puzzle. The intervening 
181 pages are compelling and informative. It is recommended 
for medical students and departmental reading libraries. 


Robert P. Ainsworth 
10 West Possum Hollow Road 
Wallingford, Pennsylvania 


Ankylosing Spondylarthritis (Le Rachis Dans La Spondylarthrite Ankylosante). By R. J. Francois. Brussels: Editions Arscia 


S.A. 156 pp., 1976. 


This short book (nine chapters, 156 pages) is a delight to 
read, to study, and to use as a reference work. It is unique in 
that it is devoted to an important but often neglected subject, 
which it treats in great depth and in a masterly fashion. 

The first chapter gives a brief historic review of the subject, 
its terminology and nomenclature. The second chapter deals 


with the elaborate technique of preparation of bone sections 
for histologic and microradiographic study. Chapter 3 gives the 
basic anatomy and histology of the spine and sacroiliac joints 
as a basis for understanding the pathologic processes described 
in successive chapters. Separate discussions include peripheral 
lesions of the vertebral body and intervertebral discs, central 


I 
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lesions of the vertebral bodies and intervertebral discs, lesions 
of the apophyseal joints, and of the sacroiliac articulations. Final 
chapters give a brief summary and provide general discussions. 

The book is profusely and superbly illustrated with reproduc- 
tions of radiographs of carefully prepared gross specimens of 
bones and joints, histologic sections of diseased tissues, and 
microradiographs of bony structures and surrounding soft 
tissues and attached ligaments. 

The absence of a specific pathologic lesion in ankylosing 
spondylarthritis, regardless of location, is stressed. Inflammatory 
granulomas involve the synovia, tendons, capsules, and liga- 
ments. There is initial tissue destruction due to inflammation, 
followed by cartilage and bone formation. Clinical and patho- 


logic studies support the hypothesis that different diseases 
might lead to the end picture of spinal ankylosis. 

No work is without shortcomings. As the reader peruses this 
excellent work he cannot but wish for supporting clinical data 
and illustrative case histories in some sections. 

The book is recommended for radiologists and nonradiologists 
interested in the study of arthritis and diseases of the spine. An 
English translation of this book would be a welcome addition 
to departmental and institutional libraries. 


William H. Shehadi 
27 Byram Shore Road 
Greenwich, Connecticut 


Lymphatic Dissemination of Bone and Soft Tissue Sarcomas. By K. Talbroth. Stockholm: Acta Radiologica, Supplementum 349, 


84 pp., 1976. 


This monograph presents the results of lymphographic studies 
on 132 patients, 61 with primary bone sarcomas and 71 with 
primary soft tissue sarcomas. Prior to describing his results, 


Talbroth briefly summarizes the literature on the technique of 


lymphography, interpretation of lymphography, and bone and 
soft tissue sarcomas. 

Talbroth found that different sarcomas varied greatly in 
frequency of lymphatic involvement. The highest frequency of 
lymphatic spread in the bone tumor group were retriculosar- 
coma, 100%; Ewing’s sarcoma, 50%; and osteosarcoma, 47%. 
In the soft tissue tumors the frequency of involvement was 
rhabomyosarcoma, 100%; synovial sarcoma, 80%; neurogenic 
sarcoma, 78%; and leiomyosarcoma, 67%. Only the retriculo- 


sarcoma had special characteristics with its lymph node meta- 
stases resembling those seen in reticulosarcoma of soft tissue 
or lymph node origin. 

This monograph is well illustrated. While it is fairly well 
written, the English is somewhat awkward in places, probably 
due to translation of the manuscript from Finnish to English. 

This work has limited interest for the general radiologist but 
will be of value to those interested in lymphography and bone 
and soft tissue sarcomas. 


Melvin Becker 
New York University Medical Center 
New York City 
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News 


Mammographic Training Program 


The American College of Radiology and National Cancer 
Institute, in a cooperative effort, are providing a special no-fee 
continuing education program in mammography in seven loca- 
tions throughout the United States. Training is directed towards 
practicing radiologists, radiologists-in-training, residents, and 
technclogists certified or in training. The program is 1 week with 
additional optional training. The modalities of film mammog- 
raphy, xeromammography, and thermography will be featured 
with emphasis on reducing mortality from breast cancer by 
early cetection and treatment. 

Part cipants will have access to core material containing 408 
film mammographic cases, 270 xeromammographic cases, and 
63 thermographic cases, all pathologically proven. Texts, which 
may be kept by participants, have been prepared for introduction 
to breast anatomy, epidemiology, physical examination, mam- 
mogradhic procedures, specimen radiography, and tumor 
localizetion. 

Course locations and supervising physicians are: University 
of Texas, Houston, G. D. Dodd; Medical College of Wisconsin, 
Milwaukee, J. R. Milbrath; Georgetown University Medical 
Center. Washington, D.C., M. R. Abernathy; Emory University 
Clinic, Atlanta, R. L. Egan; Albert Einstein Medical Center, 
Philadelphia, H. J. Isard; University of California, Los Angeles, 
R. H. Gold; and New York Medical College, New York City, 
R. F. Girolamo. 

Persons interested in this training should contact the project 
directcr at the center of their choice to schedule training or 
contact the American College of Radiology, 20 North Wacker 
Drive, Chicago, Illinois 60606. 


Otolaryngology and Ophthalmology 


The Eleventh Conference on Radiology in Otolaryngology and 
Ophthalmology will be May 21-23 in Los Angeles. Sponsor is 
the American Society of Head and Neck Radiologists, and direc- 
tors are W. H. Hanafee, UCLA, and G. E. Valvassori, University 
of Illincis. The program will include lectures and visual repre- 
sentations. Fee is $200; $100 for residents in training. Nineteen 
hours AMA Category | credit is available. Information may be 
obtained from W. H. Hanafee, Department of Radiological 
Sciences, University of California, Center for Health Sciences, 
Los Argeles, California 90024; telephone (213) 825-8473. 


Management of Prostatic Cancer 


A seminar on Current Practices in the Management of Pros- 
tatic Cancer; Present Status of Radiation of Solid Tumors is 
scheduled for June 9 in Buffalo, New York. Sponsors are the 
Roswel Park Memorial Institute Cancer Control Program, the 
New Ycrk State Division of the American Cancer Society, and 
the State University of New York at Buffalo Medical School. AMA 
Category I.credit is available. For more details, contact the Pro- 
fessional Education Office, Roswell Park Memorial Institute, 666 
Elm Street, Buffalo, New York 14263. 


Health Care Executive Forum 


Arthur D. Little, Inc., will hold its second international health 
care executive forum, The Health Care Industry: The Economic 
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Impact of the Carter Administration, May 2 and 3 in Washington, 
D.C. The forum will present the results of a special study detailing 
the four health care scenarios most likely to emerge under the 
Carter administration and assess the impact of each on health 
care delivery and financing, pharmaceuticals, equipment, devices, 
diagnostics, and supplies. For additional information contact 
Mary Greene, Arthur D. Little, Inc., Acorn Park, Cambridge, 
Massachusetts 02140; telephone (617) 864-5770, extension 
2408. 


Early Breast Cancer Management 


A 1 day symposium on Management of Early Breast Cancer 
will be April 29 at the Waldorf Astoria Hotel in New Yerk City. 
Sponsor is the Section on Therapeutic Radiology of the New 
York Roentgen Society. Discussion will include the pathology 
of the disease as well as surgical, radiotherapy, chemotherapy, 
and hormonal treatments. Speakers will include P. Rosen, J. 
Urban, S. Alpert, R. Calle, P. Bataini, F. Muggia and G. Escher. 
Details may be obtained from Dr. S. Rafla, Methodist Hospital, 
506 Sixth Street, Brooklyn, New York 11215. 


Physics of Radiology and Nuclear Medicine 


A 4 day refresher course in the Physics of Radiology and 
Nuclear Medicine will be held May 2—5 in New York City. Spon- 
sors are Beth Israel Medical Center, Page and William Black 
Post-Graduate School of Medicine, and Mount Sinai Sehool of 
Medicine. The course will feature an intense review for radiology 
residents preparing for American Board of Radiology exam- 
inations. AMA Category | credit is available. Details may be ob- 
tained from the Post-Graduate Education Office, Beth Israel 
Medical Center, 10 Nathan D. Perlman Place, New York, New 
York 10003; telephone (212) 673-3000, extension 2135. 


Nuclear and General Diagnostic 
Radiology Courses 


Two courses, one providing a comprehensive analysis of the 
Current state of nuclear medicine and the other a Survey of 
subspecialties of diagnostic radiology, will be offered by New 
York University Post-Graduate School. The Nuclear Medicine 
course will be May 29 and 30, and the diagnostic radiology 
course will be May 30-June 3. Both will be at the Waldorf 
Astoria Hotel in New York City. Course fees are $125 and $275, 
respectively. P. Braunstein and C. A. Whelan will direct the 
nuclear sessions while N. E. Chase and M. Bosniak are inecharge 
of the diagnostic course. AMA Category | credit is available for 
both. For information, write the Office of the Associate Dean, 
Registration Department, LHB, Room 4-20-0, NYU Post- 
Graduate Medical School, 550 First Avenue, New York City 
10016; telephone (212) 679-3200, extension 4207. 


Comparative Evaluation Course 


Computed tomography, ultrasound, and nuclear imaging will 
be compared during a seminar-workshop April 28-30 in Madi- 
son sponsored by the University of Wisconsin Department of 
Radiology. Fee is $175. For information contact D. M. Day, 
coordinator, 457 WARF, 610 North Walnut Street, Madison, 
Wisconsin 53706. 
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International Gastrointestinal 
Cancer Conference 


An International Conference on Gastrointestinal Cancer will 
be November 6-11 in Tel Aviv, Israel. The meeting is organized 
by the Israel Gastroenterological Society and Cancer Associ- 
ation in collaboration with the American Cancer Society, College 
of Gastroenterology, Gastrointestinal Endoscopy Society, and 
European Organization for Research on Treatment of Cancer. 
The conference will feature papers and discussions on advances 
in basic research, diagnosis, detection and prognosis, prevention, 
therapy, and rehabilitation. Deadline for submission of papers 
is June 30. Additional information is available from Dr. P. Rozen, 
c/o Secretariat, P.O.B. 16271, Tel Aviv, Israel. 


Arthrography Workshop 


The Hospital for Special Surgery in New York City will sponsor 
an Arthrography Course and Workshop May 12-14. R. H. 
Freiberger is director. Fee is $200 for the sessions which carry 
16 hr AMA Category | credit. For information, write R. H. 
Freiberger, Hospital for Special Surgery, 535 East 7Oth Street, 
New York, New York 10021. 


Diagnostic Radiology Symposium 


A general diagnostic radiology symposium will be presented 
by the University of Washington at the Olympic Hotel in Seattle, 
June 24-26. The program will consist of papers by guest and 
local faculty on such topics as CT of the abdomen. Workshops 
will follow. Guest faculty will include: R. N. Berk, D. G. Bragg, 
J. H. Harris, and R. R. Hattery. Additional information is available 
from the Department of Continuing Medical Education, Univer- 
sity of Washington School of Medicine, Seattle, Washington 
98195. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events 
appeared in journal issues indicated in parentheses. 

Ultrasound Training Programs, Episcopal Hospital, Phila- 
delphia, May 9—13 (November). 


June 1 


North Carolina 27103 


and recreational activities 





July 


Scientific program 





August 


Scientific exhibit program 





September 


1977 American Roentgen Ray Society 
Meeting Information 


Dates are listed for submitting scientific exhibit applications and for publication of 
information related to the American Roentgen Ray Society annual meeting in this journal. 
The 1977 meeting will be Boston at the Sheraton Hotel, September 27-30. 

Deadline for submitting scientific exhibit applications. Forms available 
from Dr. James Martin, Bowman Gray School of Medicine, Winston-Salem, 


Advance registration and room reservation forms, information for social 


Program and forms for refresher course 


New Developments and Controversies in Management 
of Carcinoma of the Breast, May 19 and 20, Indianapolis 
(December). 

Dento-Maxillo-Facial Congress, June 4-8, Malmo, Sweden 
(December). 

External Beam, Interstitial, and Intracavitary Dosi- 
metry—Principles; and External Beam, Interstitial, and 
Intracavitary Dosimetry — Manual and Computer Methods 
of Calculation, two courses, July 5-15 and July 18-29, 
respectively, Houston, Texas (December). 

Radiology of Nontraumatized Emergency Room Patient, 
symposium, May 18-20, Lexington, Kentucky (January). 

Dynamic Telethermography, seminar, May 23-26, 
Marseilles, France (January). 

American Board of Radiology Examinations, written, 14 
selected sites, June 18; oral examinations June 6—11 and Decem- 
ber 4-10, Philadelphia, Pennsylvania, and Louisville, Kentucky 
(January). 

Skeletal Radiology, postgraduate course, May 16-19, New 
York City (February). 

Computed Tomography Course, May 25-27, Rochester, 
Minnesota (February). 

Royal Australian College of Radiologists, general and 
scientific meeting, September 16-20, Gold Coast via Brisbane 
(February). 

European Cardiovascular Congress, May 25-27, Uppsala, 
Sweden (February). 

Diagnostic Roentgenology Refresher Course, May 31- 
June 4, Cincinnati (March). 

Colon in Age of Colonoscopy, course, June 10, New York 
City (March). 

Body Imaging Conference, October 8-16, Kauai, Hawaii 
(March). 

Pathology of Bones and Joints, refresher course, May 
2-6, Baltimore (March). 

European Neuroradiology Congress, September 8—10, 
Barcelona, Spain (March). 

NeuroRadiology 77, congress, June 14-16, Rio de Janeiro 
and Sao Paulo, Brazil (March). 


















Radiologic Societies 


International Societies 
Fleischner Society. Secretary, E. Robert Heitzman, State 
ECP of New York Upstate Medical Center, Syracuse NY 
13210 
Inter-American College of Radiology. Secretary, Gaston 
Morillo, Department of Radiology, Jackson Memorial Hospital, 
1611 NW 12th Avenue, Miami FL 33136. 
XIV International Congress of Radiology, Oct 23-29, 1977, 
Rio de Janeiro. Secretary-General, O. J. Machado, Sociedade 
Brasileira de Radiologia, Av. Churchill, 97-5° and. ZC-39, 
20,000, Rio de Janeiro, Brazil. 


International Skeletal Society. Secretary-Treasurer, Jack 
Edeiken, Radiology Dept, Thomas Jefferson University Hospital, 
11th and Walnut Sts, Philadelphia PA 19107. 

International Society of Radiology. Hon. Secretary-Treasurer, 
W. A. Fuchs, Department of Diagnostic Radiology, University 
Hospital, Inselspital, CH-3010 Bern, Switzerland. 


U.S. National Societies 
American Association of Physicists in Medicine. Secretary, 
John Wright, Radiology Department, Geisinger Medical Center, 
Danville PA 17821. 
American Board of Radiology. Secretary, C. Allen Good, 
Kahler East, Rochester MN 55901. 
American College of Radiology. Executive Director, William 
C. Stronach, 20 N. Wacker Drive, Chicago IL 60606. 


American Institute of Ultrasound in Medicine. Executive 
Secretary, Donna LaMaster, PO Box 25065, Oklahoma City 
OK 73125. 

American Nuclear Society. Program Chairman, Ted D. Tarr, 
U.S. Energy Research and Development Administration, Mail 
Station A-436 Office of Assistant Administrator for Nuclear 
Energy, Washington DC 20545. 


American Osteopathic College of Radiology. 1977 Program 
Chairman, George O. Faerber, 1087 Dennison Avenue, Columbus 
OH 43201. Annual Meeting: Oct17-21, 1976, New Orleans LA. 


American Radium Society. Secretary, Richard H. Jesse, Dept 
of Surgery, M.D. Anderson Hospital and Tumor Institute, 
Houstcn TX 77025. Annual Meeting: Las Vegas, April 24-28. 
American Roentgen Ray Society. Secretary, James Franklin 
Martin. 300 S. Hawthorne Rd., Winston-Salem NC 27103. 
Annual Meetings: 1977, Sheraton Hotel, Boston MA, Sept 27- 
30; 1978, Miami FL, Sept 26-29; 1979, Toronto, Canada, 
Oct 8-11; 1980, Las Vegas, Nev, Sept 28-Oct 3. 

American Society of Neuroradiology. Secretary, Arthur E. 
Rosenbaum, University of Pittsburgh School of Medicine, 
Pittsburgh PA 15261. 

American Society of Therapeutic Radiologists. Secretary, 
W. J. Taylor, Mason Clinic, 1100 9th Avenue, Seattle WA 98101. 
American Thermographic Society. Executive Director, Mrs. 
N. M. Oldfield, P. O. Box 2055, Gaithersburg, MD 20760. 
President, G. D. Dodd, M.D. Anderson Hospital, Houston, 
TX 77030. 


Association of University Radiologists. Secretary-Treasurer, 


Gerald T. Scanlon, Milwaukee County Medical Center, Milwaukee, 


WI 53226. Annual Meeting: April 30-May 4, 1977. Kansas 
City KA. 

Health Physics Society. Executive Secretary, Richard J. Burk, 
Jr., 4720 Montgomery Lane, Bethesda MD 20014. 

National Medical Association. Secretary, E. Mapp, Episcopal 


Hospital, Philadelphia, PA 19148. Annual meeting: Aug 1-5, 
1977, Los Angeles, CA. 


North American Society of Cardiac Radiology. Secretary- 
Treasurer, Erik Carlsson, University of California, San Francisco 
CA 94143. 

Radiation Research Society. Executive Director, Richard J. 
Burk, ur., 4720 Montgomery Lane, Bethesda MD 20014. 
Radiological Society of North America, Inc. Secretary, 
Theodcre A. Tristan, Fifteenth Floor, One MONY Plaza, Syracuse 
NY 13202, Annual Meeting: 1977, Nov 27-Dec 2: 1978, 
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Nov 26-Dec 1, all Chicago; 1979, Nov 25-30, Atlanta, GA: 
1980, Nov 16-21, Dallas, TX. 

Section on Radiology, American Medical Association. 
Secretary, Antolin Raventos, Dept. of Radiology, School of 
Medicine, University of California, Davis. 

Society of Gastro-Intestinal Radiologists. Secretary- 
Treasurer, Walter Whitehouse, Dept of Radiology, University 
of Michigan, Ann Arbor MI 48104. 

Society of Nuclear Medicine. President, 475 Park Avenue S, 
New York NY 10016. 


Society for Pediatric Radiology. Secretary-Treasurer, N. 
Thorne Griscom, Children’s Hospital Medical Center, 300 Long- 
wood Ave., Boston MA 02115. 

Society of Uroradiology. Secretary-Treasurer, Howard M. 
Pollack, Dept of Radiology, Episcopal Hospital, Front St at 
Lehigh Ave, Philadelphia PA 19125. 


U.S. State and Local Societies 
Alabama 
Alabama Academy of Radiology. Secretary-Treasurer, 
Lawrence E. Fetterman, 1720 Springhill Ave, Suite 201, Mobile 
AL 36604. 
Section of Radiology, National Medical Association. 
Secretary, Ivy Brooks, Dept of Radiology, Veterans Administra- 
tion Hospital, PO Box 511, Tuskegee AL 36083. 
Southern Radiological Conference. Secretary-Treasurer, 
J. W. Maxwell, PO Box 2144, Mobile AL 36601. Annual Meet- 
ing: Jan 28-30, 1977. Grand Hotel, Point Clear AL 36564. 


Alaska 

Alaska Radiological Society. Chapter ACR. Secretary- 
Treasurer, John J. Kottra, 3200 Providence Ave. Anchorage 
AK 99504. 

Arkansas 

Arkansas Chapter of ACR. Secretary-Treasurer, Richard 
Seibold, Jr., Wadley Hospital, Texarkana AR 75501. 

Arizona 

Arizona Radiological Society. Chapter of ACR. Secretary, 


Irwin M. Freundlich, 1501 N Campbell Ave, Dept of Radiology, 
Tucson AZ 85724. 


California 

California Radiological Society, California Chapter of ACR. 
Executive Secretary, J. Michael Allen, 1225 8th St, Suite 590, 
Sacramento CA 95814. 

East Bay Radiological Society. Secretary-Treasurer, Norman 
P. Moscow, 33 Oakvale Ave, Berkeley CA 94705. 

Los Angeles Radiological Society. Secretary, A. Franklin 
Turner, LAC/USC Medical Center, Box 778, Los Angeles CA 
90033. 

Northern California Radiological Society. Secretary- 
Treasurer, Jan C. Buhl, 7733 Bahama Ct, Fair Oaks CA 95628. 
Postgraduate educational conference, May 14. 


Northern California Radiotherapy Association. Secretary- 
Treasurer, John D. Earle, Stanford Medical Center, Stanford 
CA 94305. 

Orange County Radiological Society. R. Lawrence Argue, 
100 E Valencia Mesa Dr, Fullerton CA 93632. 

Radiological Society of Southern California. Secretary- 
Treasurer, Duane Eugene Blickenstaff, La Jolla Radiology 
Medical Group, Inc. 7849 Fay Ave, La Jolla CA 92037. 
Redwood Empire Radiological Society. Secretary, Hal B. 
Peterson, 357 Perkins St, Sonoma CA 95476. 

San Diego Radiological Society. President, Donald J. Fleischii, 
7849 Fay Ave, La Jolla CA 92037. 

San Francisco Radiological Society. Secretary-Treasurer, 
Philip A. Brodey, Dept of Radiology, Mount Zion Hospital and 
Medical Center, San Francisco CA 94115. 

South Coast Radiological Society Chapter of ACR. Secretary- 


Treasurer, Brian R. Schnier, Dept of Radiology, Cottage Hospital, 
Pueblo at Bath, Santa Barbara CA 93105. 
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Southern California Radiation Therapy Society. Secretary- 
Treasurer, Jerome Stuhlborg, 514 N Prospect, Redondo Beach 
CA 90277. 

Western Neuroradiological Society. Secretary-Treasurer, R. 
A. Kramer, Palo Alto Medical Clinic, 300 Homer Ave, Palo Alto, 
CA 94301. 

Colorado 

Colorado Radiological Society, Chapter of ACR. Secretary, 
John Pettigrew, 2215 N Cascade, Colorado Springs CO 80907. 
Rocky Mountain Radiological Society. Secretary-Treasurer, 
J.M. Grogan, 4200 E 9th Ave, Denver CO 80206. 1977 Annual 
Meeting, Aug 4-6, Brown Palace Hotel, Denver. 

Connecticut 

Connecticut Valley Radiologic Society. Secretary-Treasurer, 
Gerald N. LaPierre, 759 Chestnut St, Springfield MA 01107. 
Radiological Society of Connecticut, Inc. Secretary, Gerald 
L. Baker, 85 Jefferson St, Hartford CN 06106. 

Delaware 

Delaware Chapter of ACR. Secretary, Ekkehard S. Schubert, 
Wilmington Medical Center, PO Box 1951, Wilmington 
DE 19899. 

District of Columbia 


Section on Radiology, Medical Society of the District of 
Columbia. Secretary-Treasurer, Albert M. Zelna, 21 Masters 
St, Potomac MD 20854. 


Florida 

The Florida Radiological Society, Chapter of ACR. Secretary, 
John T. Johnson, P.O. Box 2075, Sanford FL 32771. 

The Florida West Coast Radiological Society, Inc. Secretary- 
Treasurer, Aaron Longacre, 501 E Buffalo Ave, Tampa 
FL 33606. 

Greater Miami Radiological Society. Secretary, Kenneth D. 
Keusch, 6201 S.W. 112th St., Miami FL 33156. 

North Florida Radiological Society. Secretary, Charles E. 
Bender, 1430 16th Ave S, Jacksonville Beach FL 32250. 
Georgia 

Atlanta Radiological Society. Secretary-Treasurer, James H. 
Larose, Dept of Nuclear Medicine, South Fulton Hospital, East 
Point GA 30344. 

Georgia Radiological Society. Chapter of ACR. Secretary, 
E. P. Rasmussen, Piedmont Professional Bldg, 35 Collier Rd 
NW, Atlanta GA 30309. 

Hawaii 

Hawaii Radiological Society, Chapter of ACR. Secretary- 
Treasurer, N. T. Ikemoto, 1350 Ala Moana Blvd, #2007, 
Honolulu, HI 96814. 


Illinois 

Chicago Radiological Society, Division of the Illinois Radio- 
logical Society, Chapter of ACR. Secretary-Treasurer, 
Harold J. Lasky, 55 E Washington St, Suite 1735, Chicago 
IL 60602. 

lllinois Radiological Society, Inc., Chapter of ACR. Secretary, 
Robert D. Dooley, Hinsdale Medical Center, Hinsdale IL 60521. 
Indiana 

Indiana Roentgen Society of ACR. Secretary, R. F. Fox, 
Duemling Clinic, 2828 Fairfield Ave, Fort Wayne, IN 46807. 
Tri-State Radiological Society. Secretary, Thomas Harmon, 
St. Mary’s Hospital, Evansville IN 47750. 


lowa 

lowa Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Dale L. Roberson, 1948 First Ave NE, Cedar Rapids 
IA 52402. 


Kansag 

Kansas Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Ralph H. Baehr, 310 Medical Arts Bldg, Topeka 
KA 66604. 

Kentucky 

Bluegrass Radiological Society. Secretary-Treasurer, James 
King, 3313 Overbrook Dr, Lexington KY 40504. 

Kentucky Chapter of ACR. Secretary-Treasurer, John Hummel, 
Jr., Kentucky Baptist Hospital, Louisville KY 40204. 


Louisiana 

Ark-La-Tex Radiological Society. Secretary, Erich K. Lang, 
Confederate Memorial Medical Center, LSU School of Medicine, 
Shreveport LA 71101. 

Louisiana Radiological Society, Chapter ACR. Secretary- 
Treasurer, Stover L. Smith, 250 Vincent Ave, Metairie LA 70005. 
Secton on Radiology, Southern Medical Association. Sec- 
retary, Michael Sullivan, 1514 Jefferson Highway, New Orleans 
LA 70121 

Maine 

Maine Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Peter E. Giustra, Dept of Radiology, Penobscot Bay 
Medical Center, Rockland ME 04841. 


Maryland 


Maryland Radiological Society, Chapter of ACR. Secretary, 
David S. O’Brien, 60 West St, Suite 223, Annapolis MD 21401. 
Massachusetts 

Massachusetts Radiological Society, Chapter of ACR. 
Secretary, Alan H. Robbins, 150 S. Huntington Ave., Boston 
MA 02130. 

New England Roentgen Ray Society. Secretary, Melvin E. 
Clouse, 185 Pilgrim Rd, Boston MA 02115. Scientific Meetings: 
April 15, and May 20, 1977; 911 Longwood Towers, Brookline, 
MA 


Northeastern Society for Radiation Oncology. Secretary, 
C.C. Wang, Massachusetts General Hospital, Boston MA 02114. 
Michigan 

Michigan Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Francis P. Shea, Bon Secours Hospital, 468 Cadieux, 
Grosse Pointe MI 48230. 

Michigan Society of Therapeutic Radiologists. Secretary- 
Treasurer, William T. Knapp, St. Mary's Hospital, 830 S Jeffer- 
son, Saginaw MI 48601. 

Minnesota 

Minnesota Radiological Society. Secretary-Treasurer, Marvin 
E. Goldberg, Box 292, Mayo Memorial Health Sciences Center, 
Minneapolis MN 55455. 

Missouri 


Greater Kansas City Radiological Society. President-Secre- 
tary, R. W. Lambie, Suite 108 Doctors Bldg West, 701 E 63d, 
Kansas City MO 64110. 

Greater St. Louis Society of Radiologists. Secretary-Trea- 
2 A P B. Hutchinson, 2821 Ballas Rd, St. Louis MO 


Missouri Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Ronald G. Evens, Mallinckrodt Institute of Radiology, 
510 S. Kingshighway, St. Louis MO 63110. 

Mississippi 

Mississippi Radiological Society, Chapter of ACR. Secre- 
tary-Treasurer, James B. Barlow, 514B E Woodrow Wilson, 
Jackson MS 39216. 

Nebraska 

Nebraska Chapter of ACR. Secretary-Treasurer, Charles A 
Dobry, Dept of Radiology University of Nebraska Medical Cen- 
ter, 42nd at Dewey, Omaha NB 68105. 

New Hampshire 

New Hampshire Chapter of ACR. Secretary-Treasurer, Ed- 
ward P. Kane, Claremont General Hospital, Claremont NH 03743. 
New Jersey 

Radiological Society of New Jersey, Chapter of ACR. 
Secretary, Milton Gallant, 2424 Morris Ave, Union NJ 07083. 
New Mexico 

New Mexico Society of Radiologists, Chapter.of ACR. 
Secretary, W. M. Jordan, 1100 Central Ave SE, Albuquerque 
NM 87106. 

New York 

Bronx Radiological Society, New York State, Chapter of 
ACR. Secretary-Treasurer, Leon J. Corbin, 1369 Rosendale 
Ave, Bronx NY 10472. 

The Brooklyn Radiological Society. Secretary-Treasurer, 
Ralph Brancaccio, 7901 4th Ave, Brooklyn NY 11209. 
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Buffalo Radiological Society. Secretary, Jerald P. Kuhn, 9267 
Jennings Rd, Eden NY 14057. 

Central New York Radiological Society. E. Mark Levinsohn, 
Radiology Dept, Upstate Medical Center, 750 E Adams St, 
Syracuse NY 13210. 

Kings County Radiological Society. Secretary, Melvin Moore, 
7815 Bay, Parkway, Brooklyn NY 11214. 


Long Island Radiological Society. Secretary, Harry L. Stein, 
North Shore University Hospital, 300 Community Dr, Manhasset 
NY 11030. 

Mid-Hudson Radiological Society. Secretary-Treasurer, Wil- 
liam D. Stiehm, 37 Flower Hill Rd, Poughkeepsie NY 12603. 
New York Roentgen Society. Secretary-Treasurer, Thomas C. 
Beneventano, 111 E 210th St, Bronx NY 10467. 

New York State Chapter of ACR. Secretary-Treasurer, Albert 
F. Keegan, 6 Secor Dr, Port Washington NY 11050. 
Northeastern New York Radiological Society. Secretary, 
Donald R. Morton, Dept of Radiology, St. Claire’s Hospital, 
Schenectady NY 12304. 


Rochester Roentgen Ray Society. Secretary-Treasurer, 


Robert J. Bruneau, 1441 East Ave, Rochester NY 14610. 


Westchester County Radiological Society. Secretary, Leon- 
ard Cutler, 16 Guion Pl, New Rochelle NY 10802. 

Nevada 

Nevada Radiological Society, Chapter of ACR. Secretary, 
Charles F. Veverka, Carson Tahoe Hospital, Carson City NV 
89701. 

North Carolina 


Catawba Valley Radiological Society. Secretary, J. N. Owsley, 
18 13th Ave. NE, Hickory NC 28601. 


North Carolina Chapter of ACR. Secretary-Treasurer, M. A. 
Jones, Durham County Hospital, Durham, NC 27705. 

North Dakota 

North Dakota Radiological Society, Chapter of ACR. Secre- 
a H. C. Walker Jr., PO Box 624, Devils Lake, ND 58301. 

io 

Cleveland Radiological Society. Secretary-Treasurer, John B. 
McCoy, Elyria Medical Arts Bldg, Suite 12, Elyria OH 44035. 
Greater Cincinnati Radiological Society. Secretary- 
Treasurer, C. D. Eversole, 722 Scott St, Covington, KY 41011. 


Northwestern Ohio Radiological Society. Secretary, Gerald 

Marsa, 3939 Monroe St, Toledo OH 43606. 

Ohio State Radiological Society, Chapter of ACR. Secretary, 

James Farmer, 3461 Warrensville Center Rd, Cleveland OH 

44122. 

Oklahoma 

Northwestern Oklahoma Radiological Society. Secretary, 

William L. Lavendusky, 100 Center Plaza Suite C, Tulsa OK 

74119. 

Oklahoma State Radiological Society, Chapter of ACR. 

Secretary, Bob G. Eaton, 2508 Stillmeadow Rd, Edmond OK 

73034. 

Oregon 

Oregon State Radiological Society, Chapter of ACR. Secre- 

eee Ray F. Friedman, 3324 SW 44th St, Portland 
R 97221. 


Pennsylvania 

Pennsylvania Radiological Society. Secretary, Joseph A. 
Marasco, Jr., St. Francis Hospital, Pittsburgh PA 15201. 
Philadelphia Roentgen Ray Society. Secretary, Marvin E. 
Haskin, 230 N Broad St, Philadelphia PA 19102. 

Pittsburgh Roentgen Society, Secretary, Ronald J. Clearfield, 
Citizens General Hospital, 651 Fourth Ave, New Kensington 
PA 15068, 

Rhode Island 

Radiological Society of Rhode Island, Chapter of ACR. 
seals), Stefan Frater, Rhode Island Hospital, Providence 
RI 02902. 

South Carolina 

South Carolina Radiological Society, Chapter of ACR. 
Secretary, George W. Brunson, 4315 Woodleigh Rd, Columbia 
SC 29206. 


Tennessee 

Memphis Roentgen Society. Secretary-Treasurer, D. Ran- 
dolph Ramey, Baptist Memorial Hospital, 899 Madison Ave, 
Memphis TN 38140. 

Tennessee Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Jerry W. Grise, Methodist Hospital, 1265 Union Ave, 
Memphis TN 38104. 


Texas 

Central Texas Radiology Society. Secretary-Treasurer, E. 
Jerome Schoolar, Scott and White Clinic, Temple TX 76501. 
Dallas-Fort Worth Radiological Society. Secretary-Treasurer, 
William V. Bradshaw, 777 W Rosedale Suite 260, Ft. Worth TX. 
Houston Radiological Society. Secretary, Thomas S. Harle, 
103 Jesse H. Jones Library Bldg, Texas Medical Center, Houston 
TX 77030. 

Louisiana-Texas Gulf Coast Radiological Society. Secretary- 
Treasurer, B. A. King, Jr., PO Box 3008, Port Arthur TX 77640. 
San Antonion Civilian Military Radiological Society. Secre- 
tary, Jose Maria Chao, Diagnostic Clinic, San Antonio TX. 
Texas Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Donald N. Dysart, Scott and White Clinic, Temple 
TX 76501. 


Vermont 

Vermont Radiological Society, Chapter of ACR. Secretary, 

Peter Dietrich, Medical Center Hospital of Vermont, Burlington 

VT 05401 

Virginia 

Mid-Shenandoah Valley Radiological Society. Secretary, 

Kenneth L. Dwyer, King’s Daughters Hospital, Staunton VA 

24401. 

Richmond Radiological Society. Secretary, Melvin Vinik, 

9504 Carterwood Rd, Richmond VA 23229. 

Virginia Chapter of ACR. Secretary-Treasurer, Charles P. 

Winkler, 3500 Kensington Ave Suite 2—A, Richmond VA 23221. 

Washington 

Pacific Northwest Radiological Society. Secretary-Treasurer, 

Kenneth D. Moores, 1118 9th Ave, Seattle WA 98101. Annual 

Meeting: May 6-8, 1977, Seattle WA. 

Washington State Radiological Society, Chapter of ACR. 

Secretary-Treasurer, Donald J. Hesch, 3216 NE 45th PI, Seattle 

WA 98105. 

West Virginia 

West Virginia Radiological Society, Chapter of ACR. Sec- 

retary-Treasurer, Andrew W. Goodwin II, 200 Medical Arts 

Bldg., Charleston WV 25301. 

Wisconsin 

Milwaukee Roentgen Ray Society, Vice President, Thomas C. 

Lipscomb, 1004 N 10th St, Milwaukee WI 53233. 

Society of Nuclear Medicine, Central Chapter. G. J. Weir, 

Jr., Marshfield Clinic, Marshfield, WI 54449. Fall meeting: 

Oct. 1, 2, 1977, Radionuclides and Endocrinology/Metabolism. 

Wisconsin Radiological Society, Chapter of ACR. Secretary- 

Treasurer, June Unger, Wood VA Hospital, Wood WI 53193. 

Wisconsin Society of Therapeutic Radiologists. Secretary, 

M. Greenberg, Milwaukee County General Hospital, 8700 W 

Wisconsin Ave, Milwaukee WI 53222. 

Wyoming 

Wyoming Radiological Society, Chapter of ACR. Secretary, 

Thomas E. Hettinger, 1609 E 19th St, Cheyenne WY. 
Canada 

Canadian Association of Radiologists. Honorary Secretary, 

C. Germain Beauregard, Suite 806 1440 St., CatherineeSt W, 

Montreal, Quebec, Canada H3G 1R8. Annual Meeting: 1977, 

June 12-16, Winnipeg, Canada. i 

Edmonton and District Radiological Society. Secretary, B. 

Caplan, 12320 103rd Ave, Edmonton, Alberta T5N ORZ, Canada. 

Toronto Radiological Society. Secretary, H. Shulman, Sunny- 

brook Hospital, 2075 Bayview Avenue, Toronto, Ontario, Canada. 


Central and South America 


Colegio Brasileiro de Radiologia. Secretary-General L. C. C. 
Teixeira, 01311 Avenida Paulista, 491, 13th Floor, cj. 132, 
Sao Paulo, Brazil. 





722 RADIOLOGIC SOCIETIES 


Sociedad Childena de Radiologia. Secretary, Manuel Neira, 
Casilla 13426, Santiago, Chile. 


Sociedad Colombiana de Radiologia. Secretary-General, Gus- 
tavo Sanchez Sanchez, Bogota, Colombia. Annual Meeting: 
Feb 1977, Manizales (Caldas) Colombia. 

Sociedad de Radiologia del Atlantico. Secretary, Raul 
Fernandez, Calle 40 #41-110, Baranquilla, Colombia. 


Sociedad de Radiogia. Radiotherapéutica y Medicine Nu- 
clear de Rosario. Secretary-General Marcela Munoz, Santa Fe 
1798, Rosario, Argentina. 


Europe 
Bavarian-American Radiologic Society. Secretary, Stuart A. 
O'Byrne, Radiology Service, Stuttgart, West Germany, 5th 
General Hospital, APO NY 09154. 
British Institute of Radiology. Honorary Secretaries, D. H. 
Trapnell, P.N.T. Wells, 32 Welbeck St, London, W1M/7PG, 
England. 
Cekoslovenska Radiologicka Spolecnost. Secretary, Jaromir 
Kolar Radiological Clinic, Parha 2, Unemocnice 2, Czechoslo- 
vakia. 
Danish Radiological Society. Secretary General, Johannes 
Praestholm, Radiological Department |, Bispebjerg Hospital, 
DK-2400, Copenhagen NV. 
Deutsch Rontgengesellschaft. President, Wolfgang Frik, Dept 
of Radiology, Techn Univ Aachen, D-5100 Aachen, Goethe- 
strasse 27/29, West Germany. 
Faculty of Radiologists (of Ireland). Honorary Secretary, M. 
Ryan, Faculty of Radiologists, Royal College of Surgeons in 
lreland, Stephen’s Green, Dublin 2, Ireland. Annual meeting and 
scientific symposium: Oct 7, 8, 1977. 
The Hospital Physicists’ Association. Honorary Secretary R. 
F. Mould, Westminster Hospital, Physics Department, Page St. 
Wing, London SW1P2AR, England. 
Norsk Forening for Medicinsk Radiologi. General Secretary, 
Arnulf Skjennald, Ulleval sykehus, Oslo, Norway. 
Nederlandse Vereniging voor Radiologie. Secretary, H. E. 
Schutte, Department of Radiology, Elizabeth Gasthuis, Haarlem, 
Netherlands. 
Royal College of Radiologists. Secretary, P. D. Thomson, 28 
Portland Pl, London, W1N4DE, England. 
Scandinavian Radiological Society. Secretary-General, C-E. 
Unnérus, Havsvindsv. 5C., 02120 Esbo 12 (Hagalund-Tapiola) 
Finland. 
Schweizerische Gesellschaft für Radiologie und Nuklear- 
medizin. Societe Suisse de Radiologie et de Medecine 
Nucleaire. Secretary, Gustav A. Schoch, 7 Gellerstrasse, CH — 
4052 Basel, Switzerland. 
Sociedad Espanola de Radiologia y Electrologia Medicas y 
de Medicina Nuclear. Secretary-General, Pilar Gallar Barbera, 
Villanueva, Madrid 1, Spain. 
Societa Italiana di Radiologia Medica e Medicina Nucleare. 
Administrative Secretary, R. Dall'Acqua, Ospedale Mauriziano, 


10128, Torino, Italy. 


Société Européenne de Radiologie Pédiatrique. Secretary, 
J. Corbaton, Clinica Infantil “La Paz,” Av. Generalissimo, 117 
Madrid 34, Spain. 

Société Francaise de Radiologie Medicale, Médecine Nu- 
cléaire et Electrologie. Secretary-General, J. Sauvegrain, 
Hôpital des Enfants-Malades, 149 Rue de Sevres, 75730 Paris 
Cedex 15, France. Annual Meeting: 1977, Nov 15-18, Centre 
International de Paris. 

Société Francaise de Neuroradiologie. Secretary-General, 
R. Djindjian, 16, rue de l'Université 75, Paris 7°, France. 
Society of Pediatric Radiology. Secretariat, PO Box ata; 
S—101 23 Stockholm, Sweden. 

Svensk Forening for Medicinsk Radiologi. Secretary, Hans 
Ringertz, Department of Pediatric Radiology, Karolinska Sjuk- 
huset, S—104 01 Stockholm, Sweden. 


Africa 
Association of Radiologists of West Africa. Honorary Sec- 
retary, A. A. Obisen, Department of Radiology, University Col- 
lege Hospital, Ibadan, Nigeria. 
Radiological Society of South Africa. Secretary, Dr. A. Visser, 
PO Box 8850, Johannesburg, South Africa. 
South African International Radiological Congress. Direc- 
tor, Dr. Paul Sneider, PO Box 4878, Johannesburg, South 
Africa. Durban Annual Congress: Oct 1978, International and 
National Congress. 


Near East and Asia 
Bengal Radiological Association. Honorary Secretary, B. 
Chatterji, 262 Rash Behari Ave, Calcutta 700019, India. 
Indian Radiological Association. Honorary General Secretary, 
S. P. Aggarwal, 10-B Kasturba Ghandi Marg, New Delhi 
110001, India. 
Indonesian Radiological Society. Secretary, Gani Iljas Sas- 
mitaatmadja, Radiology Department, Faculty of Medicine, Uni- 
versity of Indonesia. Salemba 6, Jakarta, Indonesia. 
Iranian Radiological Society. Secretary Majid Rooholamini, 
PO Box 14-1151. 
Israel Radiological Society. 50th anniversary, 20th Radio- 
logical National Congress: April 27—29, 1977, Haifa, Israel. 
Congress president, A. Rosenberg, Rambam Government Hos- 
pital, Haifa; U.S. information from, |. Horowitz, 881 Lafayette 
Blvd, Bridgeport CT 06604. 
Philippine College of Radiology. Secretary-Treasurer, Antonio 
Chavez, Box 1284, Commercial Center, Makati, Rizal, D—708, 
Philippines. 
Radiological Society of Thailand. Secretary, Dusdee Prabba- 
sawat, Department of Radiology, Siriraj Hospital Faculty of 
Medicine, Mahidol University, Bangkok 7, Thailand. 
Royal Australasian College of Radiologists. Honorary Sec- 
retary, T. P. Loneragan, 45 Macquarie St, Sydney NSW 2000, 
Australia. Annual Meeting: Sept 16-20, 1977, Gold Coast 
via Brisbane. 











Errata 
In the paper “Intracranial Chondromas” by Sarwar et al. (127:973-977, Dec 1976), 
. the labels B and C on figure 2 should be interchanged. 


In the case report on “Cystic Degeneration of the Popliteal Artery” by Schlesinger and 
Gottesman (127:1043-1045, Dec 1976), the paragraph on page 1044 beginning 
“Because the two entities are not related....” 
read: “Pulseless disease of the popliteal artery has not been reported [5, 17)" 





is incorrectly reproduced and should 














For Double Contrast Stomachs, Use 





“E-Z-HD 


High Density with High Fluidity 
Barium S ulfate for Suspension USP 





offer the potential for significant 
improvements in diagnostic accuracy. 


to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 


Double contrast radiography appears to 


Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 


E-Z-HD barium sulfate provides the basic 


w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


è High density 

® High fluidity 

è Palatable 

@ Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 





Note the Demonstration of Superficial Erosions 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 


nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-2-EM 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 


Radiology 1 15: 569-573, June 1975 B Westbury, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an J (516) 333-8230 


overview Radiology 117: 743-744 Dec. 1975 
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Continuing Excellence 
Makes the Difference 


From 4 MV X-ray therapy to high- 
energy multi-modality therapy, 
Varian Clinac linear accelerators are 
meeting the requirements of 
dynamic radiotherapy departments 
throughout the world. 


Reasons for this widespread accept- 
ance are many. They range from 
Varian’s experience in engineering 
innovation to manufacturing consist- 
ency and worldwide customer support 
—quality that makes the difference. 


When performance and innovation 
backed by responsive support are 
your criteria, the choice is clear.. 

a Varian Clinac. Write or 
phone Varian Radiation 
Division, 611 Hansen Way, 
Palo Alto, CA 94303. 

Tel: 415-493-4000. 


a e e E 







Clinac 18: The most videk Sar ae a 
energy, multi-m y accelerat 
routine stana 





- Clinac 6X: The first 360° isocentric non-bent 
am standing-wave accelerator producing > 


| BG MV X-rays. 


Installations shown—(Above) Clinac 6X and 
(Center) Clinac 18, Central Arkansas Radiation 
Therapy Institute, Inc., Little Rock, AR; 

(Right) Clinac 4, Sequoia Hospital District, 





Customer Support from the 
Beginning. Varian’s extensive 

service organization provides ' 

the expert support necessary for Built-In Quality. Clinacs are 
planning and installation. Respon- Produced by a highly skilled 
sive service from field offices quality-oriented staff at Varian’s 
located throughout the world i specialized, modern production 














Your decision to buy aC T scanner is an 
important one...andan expensive one 


Before you decide on 
aCTsystem... 














or 


Whole Body CT System MEDICAL SYSTEMS, INC. 


SUBSIDIARY OF PFIZER INC 
9052 Old Ar inapolis Road 


Columbia, MD 21045 








Instant Image Reconstruction 

O200FS images are reconstructed immediately upon completion 
of the patient scan. A scan can be completed in as little as 

20 seconds — and displayed in three seconds — allowing immedi- 
ate diagnosis and maximum patient throughput. 


Mobile Patient Handling System 

The 0200FS offers a unique mobile patient bed system which 
allows pat ent preparation and positioning outside the scanning 
room. This multiple bed system ensures optimum safety and com- 
fort for the patient, and offers a particularly efficient means for 
maximizing patient throughput. 


Diagnostic Flexibility 

The 0200FS is a whole body CT system designed to optimize scan 
quality as well as diagnostic flexibility. This advanced system 
features flexibility in: slice thickness (5-13mm), dosage (according 
to diagnostic requirements), and matrix size (160, 256, 320). 


The New 
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Whole Body CT System 


Software Capability 

The 0200FS standard software offers advanced capabilities in 
image manipulation. The trackball cursor may be used to delin- 
eate regions of interest for measurement, magnification and 
Statistical analyses. These fec tures, coupled with multiplanar 
reconstructions, computer prin:outs, and area histograms, make 
the O200FS the system which c ffers the most advanced image 
manipulation capability available. 


Designed Modularity 

The 0200FS system has been designed to keep your installation in 
pace with the state of the art. Our modular construction helps 
ensure that your scanner will always be technologically up to date 


Established Record of Servive 

Service is provided by a worldwide network of dedicated 
experienced service engineers — each capable of total system 
maintenance. Throughout the many dozens of ACTA-Scanner 
installations, this service force has established an enviable 
record for 1976 of more than 96% uptime 
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MEDICAL SYSTEMS, INC. 
A SUBSIDIARY OF PFIZER INC 
9052 Old Annapolis R j 


Columbia. MD 21045 
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GE: leading 
the way in 
diagnostic 
imaging. GENERAL ($6) ELECTRIC 





















spotfiimer of 


1. Lower dose fluoroscopy is made practical 
by the 6:1 ratio fluoroscopic grid. A big 
improvement over traditional 
“compromise” 8:1 or 10:1 ratios. 





2. High kVp spotfilms are now practical with 
the 12:1 ratio of the 103 line criss-cross 
grids for greater control over film quality. 

Now even double contrast studies become 

routine at traditional table bucky 

kilovoltages. 
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_3. RFX spotfilmer puts total control at your e The patient positioning control is located 


fingertips—gloves or no gloves. adjacent to collimator controls and 
e The motorized compression cone control provides immediate table top response. 











is right up front where you can put your e No more spot counting for the 
finger on it fast. technologist. After the last exposure, 


cassette moves automatically to the 
loading position and the RELOAD light 
signals for a fresh cassette. 


e Coordinated collimator controls area 
finger’s reach from the positioning 
handle. Fast-acting collimator blades 





are servo-positioned. e Positioning ease is provided by a 

e Two-step, prepare-expose switch is longitudinal power assist with unique 
positioned for easy left or right hand direct interactive response. 
use and may be used for exposure-delay e Mini-spot formatting for 6 on 1 or 9o0n1 


when held in the first step. arthrograms is available. 


the future is available today. 


4. Spotfilm exposure starts .75 second after 
the cassette is called for. With no shock- 
induced vibration effect. 


5. Rapid sequence spotfilms are now 
possible. Automatic advance with 
sequence anticipation logic reduces the 
interval between exposures to 
approximately .5 second for studies such 
as cervical esophograms and voiding 


cystourethrograms. 


6. Front and rear cassette loading lets you 
use front loading port when working alone, 
rear loading port for higher productivity 
when working with an assistant or when 
doing myelography. 


7. Masking is automatic with format selection 
—no longer must masks and cones be 
moved into place to achieve a new film 
format. Full-field fluoroscopy through 
the compression cone is possible; masking 
is independent of the cone. 





8. The table angulates smoothly, with soft 


9 


10. 


11 


start and stop, and full speed of 41% 
degrees per second. RFX Thirty angulates 
to 30° Trendelenburg; RFX Ninety is a full 
Trendelenburg unit. Choice of 4-way or flat 
2-way table top. 


The table is designed to take the day-in, 
day-out abuse of heavy workloads. 
Smoothly contoured surfaces clean up 
easily; controls are sealed for protection 
against barium spills. 


Maxiray™ 100 tube meets the demands of 
today’s procedure schedules; features 
forced oil circulation cooling. 


Automatic exposure control is provided 
by the RFX’s thin profile Quantamat™ ion 
chambers; you get consistent film density 
from study-to-study. 


Get the complete RFX story from your GE 
representative. 

General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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GE Remote R&F Systems: . 
Let your fingers do the working. 


Reach for real comfort and convenience—plus 
proven performance—for the full range of R&F 
procedures on your schedule, from morning 

GI studies through integrated exams. 

Televix™ system provides these and more 
total-remote advantages because it’s “human 
engineered” for you and your patients. Controls 
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are easy to learn and operate, and flash to 
signal proper initiation sequence. Optimum 
geometry, from the fixed 43-inch source-image 
distance, provides sharp images for all technics: 
spotfilms, fluoroscopy, radiography and 
integrated tomography. Technic changeover? 
Easy as pushing a button. You fluoroscopically 
position the patient from remote. And, without 
repositioning, can select angulated fluoroscopy 
to dynamically view anatomy that’s usually 
difficult to see, such as the sigmoid flexion. 


This all adds up to a smooth way to get the 
diagnostic information you need, without the 
need for muscle-tiring lead aprons and gloves. 
Good reasons to get your hands on a Televix— 
or Telegem® 90—GE’s two total-remote systems 
for R&F. Get in touch with your GE medical 
systems representative. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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The Johns Hopkins University School of Medicine is pleased to announce 
the imminent publication of an accredited audiovisual home-study course 


ea ECHOCARDIOGRAPHY: 
H^ Theory and Practice 


ontinui 
ducation by NICHOLAS J. FORTUIN, M.D., assistant professor of medicine 





This audiovisual, continuing education course is designed to en- 














able you, the practicing physician, to learn about all aspects of i The Johns Hopkins University AJR 
this helpful, noninvasive technique for accurate cardiac mapping School of Medicine . 
ddi . . ith | . - | Office of Continuing Education: | 
and diagnosis...at your convenience, without leaving your practice. Audiovisual Programs 
| 1721 E. Madison Street | 
Course materials include: | Baltimore, Maryland 21205 | 
| (301) 955-3988 ' 
e 10 lectures, carefully edited and recorded on audiotape cassettes; 
i | Please send me your free brochure describing the | 
e an atlas containing approximately 50 illustrations and 200 ex- | audiovisual home-study course | | 
cellent reproductions of echocardiograms with explanatory leg- | ECHOCARDIOGRAPHY: Theory and Practice. | 
ends, as well as timed table of contents and references for each | | 
lecture; 
| name | 
è a self-assessment section of “unknown” tracings. Recorded dis- | | 
cussion of correct and incorrect answers. Category | credit | specialty | 
(AMA Physician's Recognition Award) upon successful com- | | 
pletion and return. | address ' 
Anticipated publication date: April, 1977. For further informa- | 
| city state Zip | 


tion, please fill out and return the request form. 





ee a m m e e ee e ae H 


| Everything we know about 
| money-saving, time-saving, 

| energy-saving ride sharing 
- programs is yours for the asking. 


i F F@@. Our Double Up kit contains facts, figures, ideas, 
promotional help and other good things you and your 
company should know about. 











| want to know it all. Please send your Double Up 
kit right away. . 
Name Title 
Company 
Address 





State Zip 


í: Ad A public service of this magazine, the U.S. Department 
© inci of Transportation and The Advertising Council. 
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echnology catches up 
good idea. 











Flushmount. 





Integral mounting of the 
X-ray imaging system has long 
been recognized as a good idea. 
Because of recent technological 
advances, Picker now brings 
you Flushmount—cassetteless 
spotfilming of the future. 

The mobility and flexibility 
of Pickers Flushmounted 
Multicon image intesifier 
delivers total system reliability, 
proven results, and eliminates 
the néed of cassettes. 

While Pickers Flushmount 
concept improves the 
appearance of your radiology 


department, more importantly 
it provides superior patient-film 
geometry and reduces the 
overall film handling 
procedures. 

With Flushmount, there is no 
need to remove and park the 
imaging system as with heavier 
imaging system combinations. 
Changeover from fluoroscopy 
to radiography and back again 
is quick and easy. 

Given Flushmount’s reduced 
mass, ““mini-cassetteless” ease 
of the 100mm film format, 


PICKER’ 


ONE OF THE CLT. COMPANIES 


quality results and the field- 
proven worth of the 90/90 table, 
Picker today offers the 
radiologist a hardworking, 
versatile configuration solid 
enough to become the backbone 
of tomorrow’ radiology suite. 
Flushmount. It’s another 
example of Picker’synergy— the 
complete interfacing of systems 
and services for improved 
diagnostic visualization. 
Contact your Picker 
representative. Or write Picker 
Corporation, 595 Miner Road, 
Cleveland, OH 44143. 
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Dr. Robert Guthrie cares 


You may have never heard of phenyl- 
ketonuria (PKU) and thanks to Dr. Robert 
Guthrie, you probably never will. PKU is a 
crippling metabolic disorder that can 
Cause severe mental retardation if not 
diagnosed early. Dr. Guthrie’s simple 
blood-spot test for PKU is widely used 
and is the basis for broader screening to 
-detect other inborn errors of metabolism. 

This ounce of prevention is already 
saving lives around the world and pays 
for itself. Dr. Guthrie’s pioneering effort 
in preventive medicine research is an ex- 


ample of the progress that promises a 
better tomorrow through a more careful 
today. 

Help dedicated men like Dr. Guthrie 
help protect our most important national 
resource — the next generation. Support 
the National Association for Retarded 
Citizens. 





National Association for Retarded Citizens 
2709 Ave. E East, Arlington, Texas 76011 


This Space Contributed By The Publisher As A Public Service 


With great 
pride, 

we present 
Philips first 
Transaxial | 
Tomographic 


System: 











Invented in 1946. 

One of the world’s first 
commercial transaxial 
tomographic systems. 


Philips: we grew up with X-ray. 

And we helped X-ray grow. Not just 
with total dedication to quality first, 
but also with a host of “firsts.” 


Including the rotating anode tube; 

the fractional focus tube; the first mag- 
netic recording in X-ray diagnostics; 
the large screen image intensifier; the 
remote control fluoroscopic table; the 
Plumbicon camera for TV fluoroscopy; 
the Amplimat for automatic density 
control: Anatomically Programmed 
Radiography (Philips APR); the 
rotating U-arm for cardiology; the first 
single-point ceiling mounted X-ray 
system for surgery; the first and still 
most widely used system for multi- 
directional tomography; and the 
world’s first viable system for using 
multi-directional tomography in 
oneumoencephalography. 


Yes, we know our business. And your 
needs. 


Which is why we're not always first. 
Our kind of quality won't be rushed. N m i 

Philips’ quality is always worth OW CE our 
waiting for. 


Computerized Axial 
Tomographic System: 


Philips 
Tomoscan 


It reflects 80 years 
of innovative 
leadership in X-ray. 
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The System: 














The Results: 





Left posterior fossa tentorial meningioma Cerebral atrophy with moderately enlarged 
enhanced by contrast. Minimally enlarged ventricles with dilated sulci. 
ventricles. 





Markedly enlarged ventricles. Superficial Normal scan. 
left posterior frontal lucency from an old 





Designed for the realities 
of clinical application... 





Features unique physician’s console 


TOMOSCAN'S physician's console permits 
viewing and analyzing images in a room remote 
from the main scanning area—with continuous 
and instantaneous window width and window 
level control. A light pen provides additional 
Capability of measuring attenuation coefficients 
and real distance between any two points, 
analyzing any region of interest, and providing 
a reconstructed enlarged image about any 
indicated point. 





Provides a wide range of projections 


TOMOSCAN offers a high degree of gantry 

tilt: from +25° to —10°. You obtain the projection 
you want. Including the best angle for the 
posterior fossa. 





Insures maximum, efficient patient 
through-put 


TOMOSCAN fully reconstructs an image in 
under 60 seconds after the scan is started. 

The image appears on a medically oriented 
operator's and/or physician's console. Variable 
scanning speed lets you adapt the speed to the 
individual examination. 





Offers widest range of slice thicknesses 
and diameters 


TOMOSCAN provides variable slice selection 
with computer and remote controlled slice 
thicknesses. And variable diameter slices. 
You select the field size and slice thickness to 
fit the individual patient. 





Engineered to produce 


the imaging results you need. 
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The Tomoscan isan 
Investment in experience. 











Philips’ quality: always worth waiting for. 


PHILIPS 


For additional information, 
contact your Philips’ representative. 
Or, call or write: 


PHILIPS MEDICAL SYSTEMS, INC. PHILIPS 


710 Bridgeport Avenue, 
Shelton, Conn. 06484 
Tel. (203) 929-7311 ® TMN.V. Philips of Holland 


z advance i in 
9ostevacuation 
nolecystography 





Kinevac 


Sincalide for Injection 


a a convenient alternative to the 
fatty meal 


a Optimal gallbladder contraction in 
5 to15 minutes 


a complete physician control 


Cholecystogram exposed before injection Cholecystogram exposed 10 minutes after 
of Kinevac (Sincalide for Injection). | injection of Kinevac (Sincalide for Injection). 





Rapid, predictable gallbladder contraction 


In cholecystography, Kinevac produces diagnostically 
satisfactory gallbladder contraction in 5 to 15 minutes. 


A convenience to physician and patient 
Provides the physician with an alternative to the fatty meal 
or fatty meal substitute when such a choice is desirable, 
gives greater control, permits a barium meal examination 
Immediately following cholecystography, and results in an 
economy of time and personnel. 


Valuable adjunct in diagnosis of diseases 


Kinevac provides a sample of gallbladder bile that may be 

aspirated from the duodenum for analysis. In conjunction 

with secretin, it stimulates pancreatic secretion for analysis 
of its composition and examination of cytology. 


A significant scientific achievement 


sincalide, the C-terminal octapeptide of cholecystokinin 
synthesized in The Squibb Institute for Medical Research, 
reproduces all the known biological activity of the intact 


cholecystokinin molecule. 
bel ® 
Kinevac 


Sincalide for Injection 





For prescribing information, see next page 
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Radiology Product Manager 
E.R. Squibb & Sons, Inc. 


SQUIBB P.O. Box 4000, Princeton, New Jersey 08540 








| would like to have more information about KINEVAC* 
(Sincalide for Injection) 


Name 
Hosp./Clinic 
Address 
City 







Zip 












Kinevac’ 


Sincalide for Injection 


DESCRIPTION 

Kinevac (Sincalide for Injection) is a sterile, lyophilized, white powder 
of the synthetic C-terminal octapeptide of cholecystokinin. Each vial 
provides 5 mcg. sincalide with 45 mg. sodium chloride as a carrier 
sodium hydroxide or hydrochloric acid may be added during manu- 
facture to adjust the pH to 5.5 to 6.5. When reconstituted with 5 ml 
of Sterile Water for Injection U.S.P.. each ml. contains 1 mcg. sincalide 
and 9 mg. sodium chloride. At the time of manufacture, the air in 
the vial is replaced by nitrogen. The chemical structure Is 


SO; H 
H-L-Asp-L-Tyr-L-Met-Gly-L-Trp-L-Met--Asp-L-Phe-NH- 


ACTIONS 
When injected intravenously, sincalide produces a substantial reduc- 
tion in gallbladder size by causing this organ to contract. The evac- 
uation of bile that results is similar to that which occurs physiologically 
in response to endogenous cholecystokinin. The intravenous (bolus) 
administration of sincalide causes a prompt contraction of the gall- 
bladder that becomes maximal in 5 to 15 minutes, as compared with 
the stimulus of a fatty meal which causes a progressive contraction 
that becomes maximal after approximately 40 minutes. Generally, a 
40 percent reduction in radiographic area of the gallbladder is con- 
sidered satisfactory contraction 

Like cholecystokinin, sincalide when given in conjunction with 
secretin stimulates pancreatic secretion: concurrent administration 
increases the volume of pancreatic secretion and the output of bicar- 
bonate and protein (enzymes) by the gland. This combined effect 
of secretin and sincalide permits the assessment of specific pan- 
creatic function through measurement and analysis of the duodenal 
aspirate. The parameters usually determined are: volume of the 
secretion, bicarbonate concentration: and amylase content (which 
parallels the content of trypsin and total protein) 


INDICATIONS 

Kinevac (Sincalide for Injection) is a diagnostic agent which may be 
used: (1) to provide a sample of gallbladder bile that may be aspirated 
from the duodenum for analysis of its composition, e.g.. to determine 
the degree of cholesterol saturation, (2) in conjunction with secretin 
(see DOSAGE AND ADMINISTRATION) to stimulate pancreatic 
secretion for analysis of its composition and examination of cytology. 
e.g.. in suspected cancer of the pancreas. (3) for postevacuation 
cholecystography. where the physician deems this procedure indi- 
cated but wishes to avoid the fatty meal 

CONTRAINDICATIONS 

The preparation is contraindicated in patients sensitive to sincalide 
WARNINGS 

Usage in Pregnancy: Although no teratogenic or antifertility effects 
were seen in animal studies, data are inadequate to determine the 





ox 


safety of sincalide in human pregnancy. Accordingly. sincalide should 
be used in pregnant women only when, in the judgment of the physi- 
cian. the benefits outweigh the possible risk to the fetus. 

Usage in Children: The safety of sincalide for use in children has 
not been established. 
PRECAUTIONS 
The possibility exists that stimulation of gallbladder contraction in 
patients with small gallbladder stones could lead to the evacuation 
of the stones from the gallbladder. resulting in their lodging in the 
cystic duct or in the common bile duct. The risk of such an event Is 
considered to be minimal because sincalide, when given as directed, 
does not ordinarily cause complete contraction of the gallbladder 


ADVERSE REACTIONS 

Gastrointestinal symptoms such as abdominal discomfort or pain, 
and an urge to defecate. frequently accompany the injection of 
sincalide. These phenomena are usually manifestations of the physio- 
logic action of the drug. which include delayed gastric emptying and 
increased intestinal motility. and are not to be construed as neces- 
Sarily indicating an abnormality of the biliary tract unless there is 
other clinical or radiologic evidence of disease. Nausea, dizziness, 
and flushing occur occasionally 


DOSAGE AND ADMINISTRATION 

For prompt contraction of the gallbladder. a dose of 002 mcg 
sincalide per kg. (1.4 mcg./70 kg.) is injected intravenously over a 
30- to 60-second interval: if satisfactory contraction of the gallbladder 
does not occur in 15 minutes. a second dose. 0.04 mcg. sincalide 
per kg.. may be administered. When Kinevac (Sincalide for Injection) 
is used in cholecystography. roentgenograms are usually taken at 
five-minute intervals after the injection. For visualization of the cystic 
duct, t may be necessary to take roentgenograms at one-minute 
intervals during the first five minutes after the injection. 

For the Secretin-Kinevac test of pancreatic function. the patient 
receives a dose of 0.25 units secretin per kg. infused intravenously 
over a 60-minute period. Thirty minutes after the initiation of the ’ 
secretin infusion. a separate |V. infusion of Kinevac (Sincalide for 
Injection) at a total dose of 002 mcg. per kg. is administered over 
a 30-minute interval. For example. the total dose for a 70 kg. patient 
is 14 mcg. of sincalide: therefore, dilute 1.4 ml of reconstituted 
Kinevac solution to 30 mi. with Sodium Chloride Injection U.S P. 
and administer at a rate of 1 ml. per minute 
Reconstitution and Storage 
Kinevac (Sincalide for Injection) may be stored at room temperature 
prior to reconstitution. 

To reconstitute. aseptically add 5 ml. of Sterile Water for Injection 
U S.P. to the vial: the solution may be kept at room temperature and 
should be used within 24 hours of reconstitution. after which time 
any unused portion should be discarded 
HOW SUPPLIED 
Kinevac (Sincalide for Injection) is supplied in cartons of 10 vials. 
each vial containing 5 mcg. of sincalide 
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BUSINESS REPLY MAIL 


i No postage necessary if mailed in the United States 





Postage will be paid by: 


Radiology Product Manager 
E.R. Squibb & Sons, Inc. 


P.O. Box 4000 


Princeton, New Jersey 08540 


hire 
you? 


Of course you would. You work hard. 
And you're good at it. 
Like most Americans. But, if all of us 
did just a little better, we’d 
wind up with better products, better 
services and even more pride 
in the work we do. 


America. It only works 
as well as we do. 











The National Commission on fd Washington, D.C, 








People start pollution. 
People can stopit. 


Please send me a free copy of your guide. 











Name 

Street 

City 

State_________Zip____ 
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If youre buying 
only one, 


make it Cobalt. 












Á 
And when you buy Cobalt, radiotherapeutic effect on to comprehensive excellence 
make it Picker’s new C-12 Co®° tumors, logical choice depends that goes beyond an individual 
therapy unit. on which system better suits product. We call it Picker’synergy 
The 12,000 RHM C-12 is fast, your particular needs and budget. — the complete interfacing of 
potent, simple to operate and Picker’s C-12 is a proven systems and services for much 
reliable. Plus, when you stop to workhorse. Also, C-12 offers you improved therapy and therapy 
consider C-12’s initial cost, improved treatment time over planning. 
simple service and minimal earlier Cobalt units, precise That’s why, if you’re buying 
downtime, it becomes even dosage control, treatment plan only one therapy system, it 
more attractive than skitterish, flexibility and sharp penumbra should be the Picker C-12. 
expensive linear accelerators in definition by collimation. Contact your local Picker 
the same class. In addition to these specific | representative. Or write Picker 
Because Cobalt and linear C-12 features you also get an Corporation, 595 Miner Road, 4 
accelerators have the same unique corporate commitment Cleveland, OH 44143. 
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This new pole adds height to the vaulter’s record, 
because it is made of carbon fiber reinforced 
plastic (CFRP). The same material is used in 
Schonander’s new front compression plate for 
AOT and Puck cutfilm changers. 


CFRP is the result of new material 
technology, and may well become the 
material of the future. It features 
properties such as tensile strength 
greater than that of steel and the 
ability to Survive millions of tensile or 
bending cycles. These characteristics 
together with CFRP’s very low x-ray 
attenuation are now a benefit to 
radiology. 





Materials previously used in 
filmchanger front plates have 
always been compromises. Bakelite tee <a 
has low x-ray attenuation but poor tee ay 
screen/film contact at higher 
exposure rates. Aluminum 
provides perfect screen/film 
contact, but at the cost of 
higher x-ray attenuation. j 





After years of re- 
search, conducted in 
close co-operation 
with the manufac- 
turer of CFRP... 
Elema-Schonander 
proudly presents... 


THE UNCOMPROMISING 
COMPRESSION PLATE... 

for AOT and Puck filmchangers. 
A plate which combines very low 
x-ray attenuation with perfect 
screen/film contact. The result is 
excellent image contrast and 
optimum resolution at all exposure 
rates, lower kV, less patient 
radiation, less scatter, less fog, 
and greater freedom in optimi- 
zation of exposure technique. 


The new carbon fiber compression 
plate is a significant advancement in 
radiology, and is astandard feature in 
all new AOT-S and Puck filmchangers. 
Most changers now in use can be 
retrofitted with this uncompromising 
compression plate. 


Be sure to 
specify 
Schonander... 
and reach new 
heights in 
angiographic 
results. 





When a better idea 


in film changers comes along, a oN 
it will come from us. ww | 


elema-schonander 








The secret tojenhanced 
angiographicjresults 
is in this|pole. 











The CT scanner represents a maturing technology, 
capable of producing a wealth of clinical information. Yet, 
for all its technical sophistication, the scanner remains: 
just a machine. 

It is the physician who must now take these data 
and apply the results to each individual patient. Only then 
can we realize the full potential of this modality. 

You know of our commitment in the past as the 
pioneers of computed tomography—many of you shared 
this early history with us. But what's past is prologue. 

Today EMI Medical Inc remains dedicated to con- 
tinuing our role of leadership in CT research, development, 
manufacturing and service—in full cooperation with the 
health care community. 

The future deserves no less. 


EMI GEDIGI UNG 


New Dimensions in Computed Tomography 


EMI Medical Inc, 3605 Woodhead Drive, Northbrook, Illinois 60062, 312/291-4444 
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DIAGNOSTIC RADIOLOGY 


Are Breast Patterns a Risk Index for Breast Cancer? A Reappraisal. L. Mendell. M. Rosenbloom, and A. Naimark 


1976 Cannon Lecture: Current Concepts of Esophageal Motor Function: Clinical Implications for Radiology. 
W. J. Dodds 


Diffuse Finely Nodular Lesions of the Esophagus. Y. /tai, T. Kogure, Y. Okuyama, and H. Akiyama 


Control of Variceal Bleeding by Superior Mesenteric Artery Vasopressin Infusion. S. L. Kaufman, D. P. Harrington, 
K. H. Barth, W. C. Maddrey, and R. |. White, Jr. 


Congenital Cystic Dilatation of the Common Bile Duct: Relationship to Anomalous Pancreaticobiliary Ductal 
Union. K. Kimura, M. Ohto, T. Ono, Y. Tsuchiya, H. Saisho, K. Kawamura, Y. Yogi, E. Karasawa, and K. Okuda 


Computed Tomography of the Liver. D. H. Stephens, P. F. Sheedy, Il, R. R. Hattery, and R: L. MacCarty 


Ischemic Colitis Associated with Sigmoid Volvulus: New Observations. M. A. Meyers, G. G. Ghahremani, and A. F. 
Govoni 


Radiographic Appearance of Iliac Marrow Biopsy Sites. V. Gilsanz and M. Grunebaum 

Vertebral End-Plate Depression: Report of Two Patients without Hemoglobinopathy. B. M. Rohlfing 
Osteitis Deformans of the Hip Joint. A. B. Goldman, P. Bullough, S. Kammerman, and M. Ambos 
Pseudofracture of the Dens: Mach Bands. R. H. Daffner 


Chondroblastoma of the Calcaneus: Radiographic Features with Emphasis on Location. M. E. Kricun, R. Kricun, 
and M. E. Haskin 


The Application of Fast Screen-Film Systems to Excretory Urography. D. P. Stables, R. P. Rossi, S. B. Caruthers, Jr., 
and N. Anderson E 


CT-guided Antegrade Pyelography and Percutaneous Nephrostomy. J. R. Haaga, M. G. Zelch, R. J. Alfidi, B. H. 
Stewart, and J. D. Daugherty 


Differentiation between Renal Allograft Rejection and Acute Tubular Necrosis by Renal Scan. F. L. Delmonico, 
K. A. McKusick, A. B. Cosimi, and P. S. Russell 


Supracristal Ventricular Septal Defects: Spectrum of Associated Lesions and Complications. R. B. Jaffe and J. L. 
Scherer 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate esc ce contains: 
riper ey i ; 4 sodium acetrizoate 0.53 g and 


polyvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient’s history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Sal pix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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IRIS x O O high resolution 100mm. spot filming 
brilliant television fluoroscopy 


puts your present equipment 
a generation ahead 


Ask your x-ray dealer for complete 
information or contact: 


Machlett Laboratories, Incorporated 
1063 Hope Street 


Stamford, Connecticut 06907 
(203) 348-7511 
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Siemens Kondiamobil 125. 
The mobile X-ray generator 
that delivers. 
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When you're taking x-rays outside the radiology 
department, it's essential to have a unit that's 
dependable. With the Siemens Kondiamobil 125 
condenser-discharge generator, you are assured 
of reliable and rugged performance. 

A born traveler when it comes to mobility and 
maneuverability, Kondiamobil's internal 2-speed 
motor drive has a range-life equivalent to 4.5 miles 
with each charge. Variable adjustments assure 
optimum extension and angulation of the tube arm 
for correct radiographic positioning. 

Kondiamobil has an output of up to 125 kVp 
and 350°mA; and an mAs range of from 0.5 mAs to 
50 mAs. To operate, simply connect the unit toa 
standard electrical outlet (110 or 120 or 220 volts) 
and adjust the kVp and mAs. Tube current and ex- 
posure time are set automatically. 

To learn more about the mobile generator 
that delivers, contact your local Siemens repre- 
sentative, or Siemens Corporation, Medical Systems 
Division, 186 Wood Ave. South, Iselin, N.J. 08830 
(201) 494-1000. In Canada, Siemens Canada Ltd., 
P.O. Box 7300, Pointe Claire 730 PQ. 


SIEMENS 








Excellent visualization in intravenous pyelogram 18 hours after administration of 2V2 oz. X-PREP Liquid for 
preradiographic bowel cleansing. (In the files of the Medical Department of The Purdue Frederick Company 


To prep the bowel for intravenous pyelography 





X-PREP Liquid 


(standardized extract of senna fruit 


One step « One dose « One bottle 


O X-PREP Liquid is designed 


OA single 2⁄2 oz. oral dose is LJ Pleasant taste meets with high 
specifically for preradiographic usually all that is required. No patient acceptance. Ease of 
bowel cleansing — without enemas, residual oil droplets (such as may administration is appreciated by 
suppositories or overhyadration. occur with castor oil). the patient and nursing staff. 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


© COPYRIGHT 1975, GRAY PHARMACEUTICAL CO./ NORWALK, CONN, 06856 A7901 160875 





Until now, ultrasound as a diagnostic 
tool has been viewed as a beautiful 
idea...attractive for many reasons, 
with great potential for expanding 
your diagnostic capabilities...but 
still more of an art than a science. 

Now the new Litton 300L com- 
puterized tri-mode ultrasound system 
has transformed this idea into 
beautiful reality. 

The Litton 300L computer permits 
the operator to select more process- 
ing procedures, automatically 
enhances the data and improves 
accuracy of distance measurements. 
The number of controls needed has 
been reduced and total patient 
processing simplified. 

No elaborate set-up time. Faster 
patient thruput. 
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Computerized Litton 300L 


Modular and mobile. Control con- 
sole and twin TV monitors can be 
individually positioned for optimum 
viewing ease. In fact, the compact 
modularity of the Litton 300L is 
what makes it so beautiful. 

Clinical usefulness improves, 
reproducibility of images is 
enhanced and serial examinations 
can be accurately done by the 
Litton 300L. Zoom circuitry lets the 
operator visualize an area of interest 
without loss of reference. 

If you have been considering 
ultrasound but wanted more science 
and less art, let the new Litton 300L 
show you the perfect marriage: 
human-engineered ultrasound with 
computer assistance. 

Ask your Litton representative or 
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makes ultrasound beautifully simple. 
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Medical Systems “4 


515 E. Touhy Avenue, Des Plaines, Illinois 60018 


Technology, resources, people 
committed to mankind’ better health. 


a 
ie st s-—- aem Vr 


Man 


KODAK: 


HELPING TURN 
ENERGY 
INTO IMAGES. 


RADIOGRAPHY: COMPUTERIZED TOMOGRAPHY 
ULTRASOUND : NUCLEAR MEDICINE: THERMOGRAPHY 





Kodak products. For the constant imaging needs of 
today’s radiography. 
Kodak's role in diagnostic imaging stems from almost 
a century of expertise in photography—out of which 
Kodak has built a background of expertise in 
radiography. 
And this translates into Kodak products: 
quality medical x-ray films and intensifying 
screens that interact with energy to help 
create diagnostic images. 
For general radiography: 
Kodak X-Omat RP film—a high-con-_ , 
trast, fast film, providing excellent | 
detail; Kodak X-Omat L film—a 
wide-latitude film that can record a 
wide range of tissue densities; Kodak 
X-Omat G film—a high-contrast film, providing 
excellent sharpness of detail with a low quan- 
tum mottle graininess. And many others ... 
plus Kodak Lanex screens which, when used 
with Kodak ortho G film, provide increased 
speed and reduced patient exposure. 
For special imaging technics: 
Kodak X-Omat subtraction masking film, 
as well as Kodak films for radiation therapy 
monitoring, for duplicating, for cinefluorog- 
raphy, for spot filming, and for photofluorog- 
raphy, and Kodak Min-R screen and film 
for mammography. 
All of these films can be automatically pro- 
cessed in the dependable, 90-second Kodak RP 
X-Omat processor, model M6A-N—for high- 
volume radiography; or the smaller, compact, 150-second Kodak 
RP X-Omat processor, model M7A—for satellite areas. Ihe model 





M7A processor uses tap water to 
wash films, saves on water heating 
ai costs. The model M7A processor 
Ne also offers an energy-saving, 
standby-control unit that con- 
serves power when the processor 
is not in use. Both processors can 
use our carefully formulated chem- 
icals that offer potential economies through lower 
replenishment rates. 
Other important tools for tuming energy into 
images: Kodak X-Omatic cassettes. They're durable 
and lightweight. And they have specially designed 
curved covers that roll out air to create an intimate 
screen/Tilm contact when closed, for consistently high 
image quality. 
Kodak products. For the changing needs of 
the new world of diagnostic imaging. 
Kodak has the expertise in how to apply imaging 
technology to the new diagnostic modalities. And 
Kodak has kept pace with the growing needs by pro- 
viding products that can accurately record the infor- 
mation displayed on cathode-ray tubes or video 
monitors. 
Kodak has films for nuclear medicine; for re- 
cording multiple, single, or dynamic images. Both 
single and double emulsion films. With spectral 
sensitivities compatible with cathode-ray tube 
displays. 
Kodak also has films for CT scanning, for ul- 
trasound, for thermography that can capture a wide 
range of gray tones. 
The Kodak TSR: The logical link with 
your world of diagnostic imaging. 
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Your needs direct the extent of Kodak's help to you and 
your staff—through the services of your Kodak Technical Sales 
Representative whose qualifications are based on extensive train- 
ing and experience in diagnostic imaging. Your Kodak TSR 
offers personal service and technical expertise directed to pro- 
ducing quality results on the view box. Your TSR can also ar- 
range for seminars, lectures, special training courses for tech- 
nologists, maintenance training for personnel involved with pro- 
cessors ... or provide manuals, product brochures, technical 


publications, technical aid materials, slide lectures, medical 
charts and audiovisual presentations. Contact your TSR to help 
you get the most out of your Kodak products and to help you 
get the most out of your x-ray department. Or consult your med- 
ical x-ray products dealer. Or write: TURNING ENERGY 
Eastman Kodak Company, Dept. 740-B, INTO IMAGES 
Rochester, New York 14650. ura NL a 








Fleet Barium EnemaPrep Kits: 
Make us your 
first choice for fewer retakes. 


The greatest defect in colon examinations is in offers Fleet® Bisacodyl suppository. Prep Kit 2 

the preparation of the colon." offers a large-volume disposable Fleet® Bagen- 
Fleet® Barium Enema Prep Kits systematize ema. And Prep Kit 3 offers our new Fleet® Bisa- 

and improve colon prepping because they con- codyl enema. And all three Prep Kits have easy- 





form to the recommended method which pro- to-follow instructions with a choice of flexible 
vides a combination of diet, hydration and time-tables to fit your schedule. 
proven laxation which stimulates the large and With Fleet Barium Enema Prep Kits, you'll be 














small intestines.* The result? Cleaner colons, 
clearer x-rays and fewer retakes. 
All Fleet Prep Kits offer three laxative 


sure of convenient, depend- 
___ able, effective colon prep- 
woc 0\%? ERN \ | ing every time. And that’s 


steps: 112 oz. of Fleet® Phospho;Soda reason enough to make 
followed by four Fleet® Bisacodyl tablets, Fleet Prep Kits your 
plus a final cleansing first choice for fewer 


step. Prep Kit 1 _retakes. 





» Fleet Barium Enema Prep Kits 
_ for cieaner colons, clearer x-rays and fewer retakes. 


Fleet C.B. Fleet Co., Inc. 
Lynchburg, Va. 24505 


1Dr. R.E. Miller, Ad Hoc Committee on Detection 
of Cancer of the Colon, Detection of Colon Lesions. 
American College of Radioloay, (Chicaqo. Ill.. 197 
















Announcing 
Siemens 
Mevatron 20. 


The linear accelerator that combines 
performance with convenience. 


Siemens high energy Mevatron 20 is available 
with x-ray energy of either 10 or 15 MV and electron 
energies ranging from 3 to 18 MeV. Flexible, compact 
and easy to operate, its design reflects more than two 
decades of Siemens experience in producing equip- 
ment for supervoltage x-ray and electron beam therapy. 

Exceptional Beam Quality. A multi-element x-ray 


target orovides the advantages of “thin target” radiation: 


higher depth doses, lower surface doses, and greater 





skin sparing. And an innovative electron scattering-foil 
system provides deeply penetrating beams, while retain- 
ing rapid dose fall-off. 

Simple Mode Selection. Switching between x-ray 
and electron modes is made easy by push-button selec- 
tion and single-piece, light-weight electron applicators 
weighing less than 12 pounds. 

Treatment Verification System. An integral, com- 
puterized verification system prevents inadvertent 
machine set-up errors by assuring correct machine and 
control console settings. 

Highly Versatile Treatment Table. A unique, 
double-ended table top allows virtually any treatment 
technique without mechanical interference or trouble- 
some beam absorption. 

For complete details on the Mevatron 20 contact 
your local Siemens representative, or: Siemens 
Corporation, Medical Systems Division, 186 Wood 
Avenue South, Iselin, New Jersey (201) 494-1000. 

In Canada: Siemens Canada Limited, PO. Box 7300, 
Pointe Claire 730-P Q. 


SIEMENS 


New Litton R/F Systems put you 





If you have been looking into new Applying biotechnology moved up 
R/F systems and have the feeling our timetable. 
you have seen it all before, you just “Biotechnology” is a discipline 
haven't looked into Litton. that says a system should be 
We've changed. designed from the floor up with the 
For years now, Litton has been needs of the people who use it 
selling good, reliable systems. We've foremost in mind. 
minimized modifications in order to These new 1980 Litton R/F 
concentrate our efforts on coming systems “clean up” the clutter. 
out with a truly innovative line of Tables are less encumbered. Low- 
systems. profiles make it easier for children 4 
They are here. Today. and infirm patients to get on and 
A complete line of sleek new off. Warm rosewood tops make 
tables and fast, linear-sequence them less visually threatening. 
generators. Whatever system you've And, biotechnology adds power- 
wished for, you can now have... assist for the operator to make 
designed to 1980 standards, with movements smooth and easy. 
this broad Litton line of radiographic But, for real efficiency, consider 


components. what we've done for your generator. 


and your patients a step ahead! 


For example, linear-sequence 
pushbuttons on our new single- 
phase unit make technique selection 


fast and reduce haste-caused retakes. 


The console almost literally “talks” 
to the operator with clear LED 
displays. Illuminated data eliminates 
confusion in parameter selection. 
Once you've seen the 1980 Litton 
R/F systems, you may never want 


to look at another 1977 system again. 


Let us show you. 

Ask your Litton representative 
about delivery information and let 
him present an R/F system that will 
put you—and your patients —a step 
ahead, today! 
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Themany | 
applications of 
Renografin-60 


Diatrizoate Meglumine and 
Diatrizoate Sodium Injection 
U.S.P 


Count them: 


1. Drip infusion pyelography 

2. Excretion urography (direct |.V.) 

3. Peripheral arteriography 

4. Venography 

5. Cholangiography—operative, T-tube’, 
and percutaneous transhepatic 

6. Solenoportography 

7. Arthrography 

8. Discography 

9. Cerebral angiography 
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see package insert. ae 
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RENOGRAFIN®-60 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


CONTRAINDICATIONS: Contraindicated in persons hypersensitive to salts 
of diatrizoic acid. Urography is contraindicated in patients with anuria. A 
prothrombin time below 50% and evidence of coagulation defects are 
contraindications to percutaneous transhepatic cholangiography and 
splenoportography. When splenectomy is contraindicated. splenopor- 
tography should not be performed since complications of the procedure 
make splenectomy necessary at times. Significant thrombocytopenia and 
any condition which may increase the possibility of splenic rupture are 
contraindications to splenoportography. Arthrography is contraindicated 
if infection is present in or near the joint. Discography is contraindicated if 
there is infection or open injury near the region to be examined. 
WARNINGS: A definite risk exists with the use of contrast agents in 
excretion urography in patients with multiple myeloma. There has been 
anuria with progressive uremia, renal failure and death. This risk of the 
procedure in these patients is not a contraindication; however, partial 
dehydration in preparation for study is not recommended since it may 
predispose for precipitation of myeloma protein in renal tubules. No 
therapy, including dialysis, has been successful in reversing this ef- 
fect. Myeloma should be considered in persons over 40 before under- 
taking urographic procedures. 

In cases of known or suspected pheochromocytoma, if the physician feels 
that the possible benefits outweigh the considered risks. radiopaque mate- 
rials should be administered with extreme caution: however, an absolute 
minimum of material should be injected, the blood pressure should be 
assessed throughout the procedure, and measures for treating a hyperten- 
Sive crisis should be available. 

Contrast media may promote sickling in homozygous individuals when 
injected |.V. or intra-arterially. Although a history of sensitivity to iodine per se 
or to other contrast media is not an absolute contraindication, administration 
of diatrizoate requires extreme caution in such cases. Perform thyroid func- 
tion tests prior to administration of this preparation since iodine-containing 
contrast agents may alter the test results. Avoid accidental introduction of 
this preparation into the subarachnoid space since even small amounts may 
produce convulsions and possible fatal reactions. 

Perform cerebral angiography with special caution in extreme age, poor 
clinical condition, advanced arteriosclerosis, severe arterial hypertension, 
Cardiac decompensation, recent cerebral embolism, or thrombosis. Per- 
form urography with extreme caution in persons with severe concomitant 
hepatic and renal disease. 

Usage in Pregnancy: This preparation should be used in pregnant pa- 
tients only when the physician deems its use essential to the welfare of the 
patient since safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast agents 
should be performed under the direction of personnel with prerequisite 
training and a thorough knowledge of the particular procedure. Appropriate 
facilities should be available for coping with situations which may arise as a 
result of the procedure and for emergency treatment of severe reactions to 
the contrast agent itself; competent personnel and emergency facilities 
should be available for at least 30 to 60 minutes after I.V. administration 
since delayed reactions have been known to occur. These severe life- 
threatening reactions suggest hypersensitivity to the contrast agent. A per- 
sonal or family history of asthma or allergy or a history of a previous reaction 
to a contrast agent warrants special attention and may predict more accu- 
rately than pretesting the likelihood of a reaction although not the type nor 
severity of the reaction in the individual. The value of any pretest is question- 
able. The pretest most performed is the slow I.V. injection of 0.5-1.0 ml. of the 
preparation prior to injection of the full dose; however, the absence of a 
reaction to the test dose does not preclude the possibility of reaction to the 
full diagnostic dose. Should the test dose produce an untoward response, 
the necessity for continuing the examination should be carefully re- 
evaluated; if deemed essential, examination should proceed with all possi- 
ble caution. In rare instances, reaction to the test dose may be extremely 
severe; therefore, close observation and facilities for emergency treatment 
appear indicated. 

Renal toxicity has been reported in a few patients with liver dysfunction 
who were given oral cholecystographic agents followed by urographic 
agents; therefore, if known or suspected hepatic or biliary disorder exists, 
administration of Diatrizoate Meglumine and Diatrizoate Sodium Injection 
U.S.P. should be postponed following the ingestion of cholecystographic 
agents. Exercise caution with use of contrast media in severely debilitated 
patients and in those with marked hypertension. When percutaneous 
techniques are used, bear in mind the possibility of thrombosis. Consider 
the functional ability of the kidneys before injecting Diatrizoate Meglumine 
and Diatrizoate Sodium Injection U.S.P. Contrast agents may interfere with 
some chemical determinations made on urine specimens; therefore, collect 
urine before or two or more days after administration of the contrast medium. 

In peripheral arteriography, hypotension or moderate decreases in 
blood pressure seem to occur frequently with intra-arterial (brachial) injec- 
tions; this is transient and usually requires no treatment; monitor blood 
pressure during the immediate 10 minutes after injection. In excretion 
urography, adequate visualization may be difficult or impossible in uremic 
patients or others with severely impaired renal function (see Contraindica- 
tions). Consider the increased osmotic load associated with drip infusion 
pyelography in presence of congestive heart failure. The diuretic effect of 
drip infusion pyelography may hinder assessment of residual urine in the 
bladder. Do not exceed recommended rate (40 mli./min.) of infusion. In 
operative and T-tube cholangiography, inject the contrast agent slowly to 
prevent extravasation into peritoneal cavity and to minimize reflux flow into 
pancreatic duct which may result in pancreatic irritation. In percutaneous 


transhepatic cholangiography, aspirate as much of the contrast agent as 
possible on completion of successful films to reduce possibility of bile 
leakage and consequent peritonitis. For 24 hours after the procedure care- 
fully and constantly monitor all patients for signs of internal hemorrhage or 
bile leakage; if these complications are recognized immediately, remedial 
measures Can be instituted promptly with minimal increase in morbidity. 
Percutaneous transhepatic cholangiography should be reserved for jaun- 
diced patients who are not good candidates for surgery when requisite 
information has not been obtained with ordinary studies since the procedure 
is Not without risks; attempt the procedure only when competent surgical 
intervention can be obtained promptly if needed. In splenoportography, 
Manipulations which will prolong the time the needle is in the spleen should 
be avoided since this may contribute to postpuncture bleeding and sub- 
capsular extravasation of the contrast agent. Following splenoportography, 
closely observe the patient for 24 hours for signs of internal bleeding; patient 
should lie on his left side for several hours. Leakage of up to 300 ml. of blood 
from the spleen is apparently not uncommon: fatal hemorrhage has oc- 
curred rarely. Blood transfusions and, rarely, splenectomy may be required. 
In discography, postpone the procedure if an infection (including U.R.I. in 
cervical discography) or open injury is present near the region to be 
examined to minimize possible introduction of infection. Disk infection has 
occurred after discography; therefore, care should be taken to preclude 
contamination and resultant disk infection. Contamination may be intro- 
duced into the disk if care is not taken to avoid puncturing the esophagus 
during cervical discography. If the needle becomes barbed by contact with 
bone (the two-needle technique helps reduce this hazard), rupture of the 
disk may occur; this is highly unlikely if the procedure is performed carefully. 
ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized feel- 
ing of warmth are the reactions seen most frequently with intravascular 
injection. Symptoms which may occur are chills, fever, sweating, headache, 
dizziness, pallor, weakness, severe retching and choking, wheezing, a rise 
or fall in blood pressure, facial or conjunctival petechiae, urticaria, pruritus, 
rash, and other eruptions, edema, cramps, tremors, itching, sneezing, lac- 
rimation, etc. Antihistaminic agents may be of benefit; rarely, such reactions 
may be severe enough to require discontinuation of dosage. Severe reac- 
tions which may require emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction characterized by peripheral 
vasodilatation with hypotension and reflex tachycardia, dyspnea, agitation, 
confusion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or bron- 
chial spasm or anaphylactoid shock may occur. Temporary renal shutdown 
or other nephropathy may occur. Temporary neurologic effects of varying 
severity have occurred in a few instances particularly in cerebral angiog- 
raphy. There have been a few reports of a burning or stinging sensation or 
numbness, of venospasm or venous pain, and of partial collapse of the 
injected vein. Neutropenia or thrombophlebitis may occur. 

Adverse reactions as a consequence of excretion urography have in- 
cluded cardiac arrest, ventricular fibrillation, anaphylaxis with severe asth- 
matic reaction, and flushing due to generalized vasodilation. Cerebral 
angiography has caused temporary neurologic complications such as 
induction of seizures (particularly in patients with convulsive disorders), 
confusional states or drowsiness, transient paresis, coma, temporary dis- 
turbances in vision, or seventh nerve weakness. During peripheral ar- 
teriography, hemorrhage from puncture site, thrombosis of the vessel, and 
brachial plexus palsy (following axillary artery injection) have occurred. 
Complications (in an estimated 4 to 6% of cases) of percutaneous trans- 
hepatic cholangiography include bile leakage (more likely in presence of 
complete obstruction due to carcinoma) and biliary peritonitis, gallbladder 
perforation, internal bleeding, gram-negative bacterial septicemia, and ten- 
sion pneumothorax from inadvertent puncture of diaphragm and lung. Dur- 
ing splenoportography, intraperitoneal extravasation of the medium may 
cause transient diaphragmatic irritation or mild to moderate transient pain 
which may sometimes be referred to the shoulder, periumbilical region, or 
other areas; accidental pneumothorax (because of proximity of pleural 
cavity) may occur. Arthrography may induce joint pain or increase existing 
pain (usually immediate and transient but may be delayed or prolonged up 
to 24 hours) particularly with large doses and extravasation of medium into 
soft tissue surrounding the joint. Lipid-like histiocytes have been found in 
tissue removed following arthrography. The technique of discography may 
be painful particularly when disk pathology exists; pain on injection may also 
be related to volume of the dose; the nature of the disk pathology or 
extravasation of the medium may cause referred pain 

Bear in mind the possibility of thrombosis or of other complications due to 
mechanical trauma when any percutaneous technique is used. 

For full information, consult package insert. 

HOW SUPPLIED: Renografin-60 (Diatrizoate Meglumine and Diatrizoate 
Sodium Injection U.S.P.) is a sterile aqueous solution providing 52% dia- 
trizoate meglumine and 8% diatrizoate sodium; the solution contains ap- 
proximately 29% (288 mg./ml.) bound iodine, 0.32% sodium citrate (buffer), 
0.04% edetate disodium (sequestering agent); the solution contains approx- 
imately 3.76 mg. (0.16 mEq.) sodium per mi. Available in 10, 30, and 50 mi. 


single-dose vials and in 100 ml. single-dose bottles. 
SQUIBB* 





SQUIBB HOSPITAL omission 


E.R. Squibb & Sons, Inc. 


© 1976 E. R. SQUIBB & SONS, INC. H626-501 










For Double Contrast Stomachs, Use 


“E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 








Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

® High fluidity 

è Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 











Note the Demonstration of Superficial Erosions 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-2Z-EM 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 


Radiology 115: 569- 573, June 1975 E Westbury, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an (51 6) 333-8230 


overview. Radiology 1 17: 743-744 Dec. 1975 


9/76 


Telebrix - Lipiodolyg 
Dimer y 


puroliopaque 


® ® 


® ® 





WE MANUFACTURE 


ontrast 


MEDIA 


products 
known 


WORLD-WIDE 


name isn 


GUERBET 
BETTER CONTRAST MEDIA THROUGH RESEARCH 


Laboratoire Guerbet, 16/24, rue Jean- BOULET 
93601 AULNAY-SOUS- BOIS Cedex - FRANCE 
Telex : Guerbet 690682 
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Us vs. Them. 


Seems the x-ray equipment business is 
peopled with giants. They go bumbling along, 
often paying more attention to their own 
bureaucracies than to their customers. 
Seldom sensitive to the basic, bread-and 
butter needs of the profession. 

Until now. Until a couple of years ago 
a new company introduced the idea of extra 
value into the business. With a superb line 
of x-ray equipment built entirely under one 
roof, entirely in the U.S. With a design 
approach that paid attention to such things 
as minimum space, plug-in installation and 
extra operator conveniences. With ingenious 
options adding mammographic and tomo- 
graphic capabilities to a basic radiographic 
room. 

That company is AMRAD. With over 
500 installations functioning flawlessly in 
the field, it’s no longer a little x-ray company 
—but it’s still a lean x-ray company. 

The AMRAD line is expanding rapidly. 
Now with a remarkable new fluoroscopic 
room that’s going to set another new stan- 
dard in the industry. You should have all 
the information on it. Write or phone. 

And find out how extra value is building 


a winner. 


AMERICAN RADIOLOGIC 
SYSTEMS, Inc. 


2055 N. Janice Ave. 
Melrose Park, Ill. 60160 
(312) 865-2600 
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should you consider 
Tomographic capabilities 
for your head radiography? 






Because the head is a complex structure 
that contains the skull, brain and organs of sight, 
hearing, taste and smell, accurate patient positioning 
and x-ray tube angulation are a “must” for the various 
projections required in head radiography. 


The Franklin Head Stand is dedicated to this end — 
providing accurate positioning and alignment together with 
patient comfort even during the most difficult projections. 


Tomographic studies can often be used to supplement 
conventional radiographs when specific planes of interest 
must be analyzed for diagnostic interpretation — THAT’S 
WHY WE OFFER A TOMOGRAPHIC ATTACHMENT FOR 
THE FRANKLIN HEAD STAND. This accessory becomes 
an integral part of the Franklin Head Stand enabling 
supplementary tomographic studies to be performed, 

with the patient either sitting or recumbent and without 
compromising the positioning flexibility of the Head 

Stand for conventional radiography. 


why not... 


supplement your head radiography For additional information contact your 


local x-ray equipment supplier or: 
capabilities by specifying the rna ea 
111 E. Amity Road, 


Franklin Radiographic Head Stand Cincinnati, Ohio 45215 U.S.A. 
equipped for Tomography? ioiii 


SYBRON|Liebel-Flarsheim 
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This new pole adds height to the vaulter’s record, 
because it is made of carbon fiber reinforced 
plastic (CFRP). The same material is used in 
Schonander’s new front compression plate for 
AOT and Puck cutfilm changers. 


CFRP is the result of new material 
technology, and may well become the 
material of the future. It features 
properties such as tensile strength 
greater than that of steel and the 
ability to survive millions of tensile or 
bending cycles. These characteristics 
together with CFRP’s very low x-ray 
attenuation are now a benefit to 
radiology. 


Materials previously used in film- 
changer front plates have always 
been compromises. Aluminum 





provides perfect screen/film con- ee 


tact, but at the cost of higher 
x-ray attenuation. Bakelite 
has low x-ray attenuation 
but less screen/film 

contact at higher P 
exposure rates. = 


After years of re- 
search, conducted in 
close co-operation 
with the manufac- 
turer of CFRP... 
Elema-Schonander 
proudly presents... 






Schonander... 
and reach new 


































THE UNCOMPROMISING 
COMPRESSION PLATE... 

for AOT and Puck filmchangers. 
A plate which combines very low 
x-ray attenuation with perfect 
screen/film contact. The result is 
excellent image contrast and 
optimum resolution at all exposure 
rates, lower kV, less patient 
radiation, less scatter, less fog, 
and greater freedom in optimi- 
zation of exposure technique. 


The new carbon fiber compression 
plate is asignificant advancement in 
radiology, and is astandard feature in 
all new AOT-S and Puck filmchangers. 
Most changers now in use can be 
retrofitted with this uncompromising 
compression plate. 


Be sure to 
specify 


heights in 
angiographic | 
results. | 





When a better idea 


in film changers [NEN 
comes along, C A & 
it will come from us. N di S 


elema-schonander 






The secret tojenhanced 
angiographicjresuits 





SPRING DIAGNOSTIC ULTRASOUND CONFERENCE 
OF THE 


LOS ANGELES RADIOLOGICAL SOCIETY 


The Los Angeles Radiological Society is proud to present its Second Annual Spring 
Diagnostic Ultrasound Conference for 1977. 


A faculty consisting of world leaders in Diagnostic Ultrasonography will present con- 
centrated sessions of didactic lectures. In addition, experts will challenge you in work- 
shops with select cases covering the full gamut of Diagnostic Ultrasonography. 


The Second Annual 
Spring Diagnostic Ultrasound Conference 


SPONSOR: The Los Angeles Radiological Society 

DATE: June 3, 4, 5, 1977 

LOCATION: Century Plaza Hotel, Los Angeles, California 90067 
SPEAKERS 


George R. Leopold, M.D. ... .. University of California, San Diego, Calif. 
Gray Scale Ultrasonography of the Liver 
Cholecysto-ultrasonography 


Bruce Doust, M.D. ..... Medical College of Wisconsin, Milwaukee, Wisc. 
Ultrasonic Analysis of Pancreatic Disorders 
Differential Diagnosis of Intra-abdominal Fluid Collections 


Roger Sanders, M.D. ........ Johns Hopkins Hospital, Baltimore, Md. 
Assessment of Renal Dysfunction by Ultrasound 
Cysts Aren't Always Simple 


W. Fred Sample, M.D. ....... Center for the Health Sciences, UAL Ps 
Los Angeles, Calif. 


Ultrasonic Visualization of the Adrenal Gland: Normal and Patho- 
logical 


Ultrasound / CT Correlations; an Early Estimate 
William Steel, M.D. .................. Hutzel Hospital, Detroit, Mich. 


Analysis of Pelvic Masses 
Modern Obstetrical Ultrasonography 


Registration form and formal programs are in the process of being mailed. 
We hope you will plan to attend this conference. 
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examination of the colon. 


Satisfactory results in the dou- 
ble-contrast examination of the 
colon require special attention to 
two aspects of the procedure. 











First, the barium sulfate formu- 
lation. Our Liquid Polibar (56% 
w/w) is a bubble-free, non-pre- 
cipitating uniform suspension 
formulation ... with proper flow 
and coating characteristics. No 
blending required and once rou- 
tines are established, you can rely 
on its consistency. 


+ 


One pedunculated and one smaller sessile polyp at the 
The second concern is with the apex of the sigmond loop. 


proper apparatus. The EZEN Film Courtesy of Richard Palmer Gold M.D. Columbia Presb. Medical Center N.Y 
system is unique in that 1/2" lumen 

tubing attached to the enema bag is 

utilized — for freer, more uniform flow. 

Miller Air Retention Tip, with or without 

optional cuff completes the system. 





A total system for ease of administration e-z-EmM 7 Portland Ave. 


and consistently reliable radiological results. | Westbury, New York 11590 
For additional literature, write: a | (51 6) 333-8230 


international Affiliates: E-Z-EM Rooster B V. Infirmeriestraat 6-8, Rotterdam 16 Netherlands 
-EM De Mexico, S A de C V.. Calz Azcapotzalco La Villa No 882. Zona Industrial Vallejo Mexico 16 D F 
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Clysodrast 





The safe and certain 
barium additive 


Helps you 
be sure of 
what you see 





Clysodrast is a unique colonic evacuant. It mixes with 
barium enemas to give radiologists the only form of tannic 
acid* available for safe, high-resolution barium enema 
Studies. And a growing body of experimental evidence has 
shown the diagnostic benefits of Clysodrast added to a 
barium suspension.'23 This combination provides 
unmatched mucosal visualization for superior 
roentgenologic diagnoses. 


SAFETY YOU CAN COUNT ON 

Only tannic acid really prepares the colon and produces 
the even, thin-film deposition of barium sulfate that a 
radiologist needs for maximum clarity. Clysodrast combines 
tannic acid with the contact laxative bisacodyl, for optimum 
effectiveness. And Clysodrast comes in accurately measured, 
2.5 Gm. packets to avoid the danger of accidental overdose. 
With Clysodrast, results are consistently safe and uniform. 
too. No patient has ever suffered hepatic necrosis as a 
result of Clysodrast being used within the dosage limits 
indicated in the instructions..°6 And it has been used in 

well over 2 million barium enema procedures since 1970 
alone, usually with no more side effects than a water enema 
produces.” £ 


Clysodrast is recommended for double contrast studies 

with an appropriate form of barium sulfate, such as Barotrast® 
It is also indicated for the preparation of patients for radio- 
logic examinations of the colon, sigmoidoscopy and 
proctologic examinations, when used as directed. 


USE CLYSODRAST, FOR SURE 

Clysodrast provides radiologists with the assurance of high 
resolution barium studies no other product can provide. Find 
out for yourself how Clysodrast can help you see for sure. 
Contact your local X-ray supplies dealer. 


see summary of prescribing information on adjoining page. 


*Bisacody! tannex 


Also see your X-ray supplies dealer for Oratrast; Barotrast’ and Esophotrast: 


INDICATIONS: CLYSODRAST (bisacodyl tannex) may be 
indicated for the preparation of patients for radiologic examina- 
tions of the colon, sigmoidoscopy and proctologic examinations. 


CONTRAINDICATIONS: CLYSODRAST is contraindicated in 
patients under the age of 10 because the possibility of absorp- 
tion of tannic acid has not been adequately studied in this age 
group to warrant a conclusion of safety. CLYSODRAST is also 
contraindicated in cases with known or suspected extensive 
ulcerative lesions of the colon. 


WARNING: Usage in Pregnancy. Safe use of CLYSODRAST has 
not been established with respect to the adverse effects upon 
fetal development. Therefore, it should not be used in women 
of child-bearing potential, particularly during early pregnancy, 
except where, in the judgment of the physician, the potential 
benefits outweigh the possible hazards. 


PRECAUTIONS: Tannic acid, one of the active ingredients of 
CLYSODRAST, is hepatotoxic if absorbed in sufficient quantity. 
Deaths have been reported from hepatic damage due to tannic 
acid used in barium enema examination. Thus, CLYSODRAST 
should be used with caution in a regimen where multiple 
enemas are administered. Certain patients, because of age, 
debility, or underlying disease, require more gentle preparation 
than the routine castor oil and CLYSODRAST preparation. It is 
important that the instructions for preparation and administration 
be followed in detail, and that the recommended dosages not 
be exceeded. 

ADVERSE REACTIONS: The following adverse reactions have 
been reported: Cramping, weakness, nausea and fainting. 


DOSAGE AND ADMINISTRATION: It is important that the 
entire medical history and condition of the patient be considered 
in deciding the dosage regimen. Traumatizing procedures, such 
as repetition of enemas (with or without CLYSODRAST) should 
be kept at the minimum necessary to achieve the desired result. 
CLEANSING ENEMA: Prepare the cleansing enema by dissolv- 
ing the contents of one packet (2.5 Gm.) of CLYSODRAST in 

one liter of lukewarm water and administer. 


BARIUM ENEMA: Prepare the barium enema by dissolving 
the contents of one or not more than two packets (2.5 Gm. or 
5.0 Gm.) of CLYSODRAST in one liter of barium suspension. 

lf more than one liter of barium suspension is prepared, it is 
important that the concentration of CLYSODRAST (bisacody| 
tannex) never exceed 0.5 percent (2 packets per liter). 

The total dosage of CLYSODRAST for any one complete 
colonic examination, including the cleansing enema, should not 
exceed 7.5 Gm. (3 packets). No more than 10 Gm. (4 packets) 
of CLYSODRAST should be administered to any individual within 
a 72-hour period. 

HOW SUPPLIED: CLYSODRAST is supplied in packets con- 
taining 1.5 mg. of 4,4’—(diacetoxydiphenyl) — (pyridyl-2)— 
methane coinplexed with 2.5 Gm. of tannic acid, N.F. These 
packets are supplied in cartons of 25 and 50 packets. 
CAUTION: U.S. Federal law prohibits dispensing without 
prescription. 


A Colonic Evacuant 


Clysodrast 


(bisacodyl tannex) 





~ 


Barnes-Hind Pharmaceuticals, Inc. 
Sunnyvale, California 94086 


1. Goldman, L., Clinical Medicine, Vol. 28, pg. 28, 1971 

2. Hamilton, American Journal of Roentgenology, 1946 

3. Janower, M. L., Radiology, Vol. 85, pg. 887, 1965 

4. Burhenne, et al, American Journal of Roentgenology. 
Vol. 96, pg. 510, 1966 

5. Lucke, et al, Canadian Medical Association, Vol. 89, 
pg. 1111, 1963 

6. McAlister, et al, Radiology, Vol. 80, pg. 765, 1963 

7. Steinbach, et al, American Journal of Roentgenology, 
Vol. 87, pg. 644, 1962 

8. Thomas, American Journal of Roentgenology, Vol. 89, 
pg. 889, 1963 








CHARLES C THOMAS + PUBLISHER 


PANORAMIC DENTAL RADIOGRAPHY by Lincoln R. 
Manson-Hing, Univ. of Alabama School of Dentistry, Bir- 
mingham. As the first book on panoramic dental radiog- 
raphy, this comprehensive publication will be of interest to 
both clinicians and students of dentistry and radiology. The 
basic technical systems underlying the operation of the var- 
ious machines are presented in a manner whereby diagnos- 
tically significant variations between radiographs made by 
different machines can be easily understood. The history of 
pantomography, the basic radiographic systems used, the 
variety of machines available, radiographic anatomy and 
artifacts, case presentations and film processing and 
viewing are among the topics discussed. The material is 
presented with a great number of high quality radiographic 
illustrations and a minimum of text. An extensive bibli- 
ography is also included. ’76, 196 pp. (8 1/2 x 11), 296 il., 6 
tables, $32.50 


“TRAUMA” AND “NO-TRAUMA” OF THE CERVICAL 
SPINE edited by Kenneth R. Kattan, Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. (11 Contributors) 
Written with the radiologist, the orthopedic surgeon and 
the neurosurgeon in mind, this book covers all types of 
trauma of the cervical spine and the diseases which predis- 
pose cervical spine trauma. The chapter on “no-trauma’”’ 
describes those conditions which resemble trauma. Also 
presented are methods for viewing cervical spine roentgeno- 
grams and how to recognize trauma. Other chapters include 
the roentgenographic follow-up, the pediatric patient, and 
trauma in the diseased spine. Anatomy of the cervical spine, 
mechanism of cervical injury and the technique of roentgen 
examination are also discussed. ’75, 328 pp., 292 il., $24.50 


INDICATIONS AND ALTERNATIVES IN X-RAY DIAG- 
NOSIS: A Guide to the Effective Employment of Roent- 
genologic Studies in the Solution of Diagnostic Problems 
(2nd Ed.) by Melvyn H. Schreiber, Univ. of Texas Medical 
Branch, Galveston. This illustrated volume describes and 
depicts the various kinds of roentgenologic examinations 
available for the unravelling of diagnostic problems. It is 
divided into chapters based on organ systems, with common 
abnormalities illustrated. The emphasis is on providing the 
reader with a thorough background in the uses to which the 
ordinary and special X-ray studies may be put, with alterna- 
tives stressed when the indicated examinations cannot be 
performed or when more than one kind of examination is 
available for the solution of a specific problem. Indications 
and contraindications are carefully defined. ’74, 192 pp., 98 
il., $11.50, paper 


THE FUNDAMENTALS OF RADIOLOGICAL SCIENCE 
by John Hale, Hospital of the Univ. of Pennsylvania, Phil- 
adelphia. Training programs in radiology have recently 
been restructured to divide the subject matter between the 
two areas of basic radiological science and clinical applica- 
tions. This text is devoted to the first area of basic radiology 
and the fundamentals of mathematics and physics common 
to all specialties. Chapters on such subjects as radiation- 
producing machines and the interaction of radiation with 
matter are offered. With the rapidly evolving technology in 
clinical application, students should have an understanding 
of the basic principles of radiology. These are expressed 
nowhere more clearly than in this book. ’74, 356 pp., 172 il., 
3 tables, $14.75 
Orders with remittance sent, on approval, postpaid 


301-327 EAST LAWRENCE 
SPRINGFIELD: ILLINOIS:62717 
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— Excellent image quality 
— Rapid visualization of renal pelvis, ureters, and bladder...maximal opacification 

of renal passages may begin as early as 5 minutes after injection 
— 8 indications* 
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Aortography Selective renal arteriography Pediatric angiocardiography Selective visceral 

arteriography 
Selective coronary Left ventriculography performed j i 
arteriography following coronary arteriography 


Renografin-76 l 


Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P 









Peripheral arteriography Excretion urography 





S 


*For dosage and administration recommendations, 
see package insert. 


Please see following page for brief summary. 





RENOGRAFIN *-76 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) is supplied as a sterile, aqueous solution providing 66% 
diatrizoate meglumine and 10% diatrizoate sodium with 0.32% sodium 
citrate as a buffer and 0.04% edetate disodium as a sequestering 
agent. The solution contains approximately 37% (370 mg./ml.) bound 
iodine and approximately 4.48 mg. (0.19 mEq.) sodium per ml. 
CONTRAINDICATIONS: |n patients with a hypersensitivity to salts of 
diatrizoic acid. Urography contraindicated in patients with anuria. 
WARNINGS: A definite risk exists with the use of contrast agents 
in excretion urography in patients with multiple myeloma. There 
has been anuria with progressive uremia, renal failure and death. 
This risk of the procedure in these patients is not a contraindica- 
tion; however, partial dehydration in preparation for study is not 
recommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including dialysis, 
has been successful in reversing this effect. Myeloma should be 
considered in persons over 40 before undertaking urographic 
procedures. 

In cases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks, 
radiopaque materials should be administered with extreme caution; 
however, an absolute minimum of material should be injected, the 
blood pressure should be assessed throughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected I.V. or intra-arterially. Although a history of sensitivity to 
iodine per se or to other contrast media is not an absolute contraindica- 
tion, administration of diatrizoate requires extreme caution in such 
cases. Perform thyroid function tests prior to administration of 
Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) since iodine-containing contrast agents may alter the test 
results. 

Weigh the inherent risks against necessity for performing angiocar- 
diography in cyanotic infants and patients with chronic pulmonary 
emphysema. In pediatric angiocardiography, a dose of 10 to 20 ml. 
may be particularly hazardous in infants weighing less than 7 kg.; this 
risk is probably significantly increased if these infants have preexisting 
right heart “strain,” right heart failure, and effectively decreased or 
obliterated pulmonary vascular beds. Perform urography with extreme 
caution in persons with severe concomitant hepatic and renal disease. 
Perform selective coronary arteriography only in selected patients and 
those in whom expected benefits outweigh the procedural risk. Per- 
form selective visceral arteriography with extreme caution in presence 
of severe generalized atherosclerosis, specifically with plaques or 
aneurysms at level of iliac or femoral arteries. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P.) in pregnant patients only when the 
physician deems its use essential to the welfare of the patient since 
safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular pro- 
cedure. Appropriate facilities should be available for coping with situa- 
tions which may arise as a result of the procedure and for emergency 
treatment of severe reactions to the contrast agent itself; competent 
personnel and emergency facilities should be available for at least 30 
to 60 minutes after I.V. administration since delayed reactions have 
been known to occur. These severe life-threatening reactions suggest 
hypersensitivity to the contrast agent. A personal or family history of 
asthma or allergy or a history of a previous reaction to a contrast agent 
warrants special attention and may predict more accurately than pre- 
testing the likelinood of a reaction although not the type nor severity of 
the reaction in the individual. The value of any pretest is questionable. 
The pretest most performed is the slow I.V. injection of 0.5 to 1.0 ml. of 
the preparation prior to injection of the full dose; however, the absence 
of a reaction to the test dose does not preclude the possibility of 
reaction to the full diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the examination 
should be re-evaluated. If deemed essential, examination should pro- 
ceed with all possible caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close observation and 
facilities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with liver dysfunc- 
tion who were given oral cholecystographic agents followed by uro- 
graphic agents; therefore, if known or suspected hepatic or biliary 
disorder exists, administration of Renografin-76 (Diatrizoate Meglu- 
mine and Diatrizoate Sodium Injection U.S.P.) should be postponed 
following the ingestion of cholecystographic agents. Consider the 
functional ability of the kidneys before injecting the contrast agent. Use 
cautiously in severely debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of thrombosis when using 
percutaneous techniques. Since contrast agents may interfere with 
some chemical determinations made on urine specimens, collect urine 
before or two or more days after administration of the contrast agent. 


_ In excretion urography, adequate visualization may be difficult or 
impossible in uremic patients or others with severely impaired renal 
function (see Contraindications). In aortography repeated intra-aortic 
injections may be hazardous; this also applies to pediatric angiocar- 
diography particularly in infants weighing less than 7 kg. (see Warn- 
ings). In peripheral arteriography, hypotension or moderate decreases 
in blood pressure seem to occur frequently with intra-arterial (brachial) 
injections; this is transient and usually requires no treatment. Monitor 
blood pressure during the immediate 10 minutes after injection. It is 
recommended that selective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced personnel, ECG 
monitoring apparatus, and adequate facilities for immediate resuscita- 
tion and cardioversion. 

ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized 
feeling of warmth are the reactions seen most frequently with intravas- 
cular injection. Symptoms which may occur are chills, fever, sweating, 
headache, dizziness, pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria, pruritus, rash, and other eruptions, edema, 
cramps, tremors, itching, sneezing, lacrimation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough 
to require discontinuation of dosage. There have been a few reports of 
a burning or stinging sensation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected vein. Neutropenia or throm- 
bophlebitis may occur. Severe reactions which may require 
emergency measures (See Precautions) are a possibility and include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, agitation, confu- 
sion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or 
bronchial spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. 

Adverse reactions as a consequence of excretion urography include 
cardiac arrest, ventricular fibrillation, anaphylaxis with severe asthmat- 
ic reaction, and flushing due to generalized vasodilatation. Risks of 
aortography procedures include injury to aorta and neighboring or- 
gans, pleural puncture, renal damage (including infarction and acute 
tubular necrosis with oliguria and anuria), accidental selective filling of 
right renal artery during translumbar procedure in presence of preexis- 
tent renal disease, retroperitoneal hemorrhage from translumbar ap- 
proach, spinal cord injury and pathology associated with syndrome of 
transverse myelitis, generalized petechiae, and death following 
hypotension, arrhythmia, and anaphylactoid reactions. In pediatric 
angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis 
of the vessel, and brachial plexus palsy (following axillary artery injec- 
tion) have occurred. During selective coronary arteriography and 
selective coronary arteriography with left ventriculography, transient 
ECG changes (most patients); transient arrhythmias (infrequent); ven- 
tricular fibrillation (from manipulation of catheter or administration of 
medium); hypotension; chest pain; myocardial infarction; transient ele- 
vation of creatinine phosphokinase (occurred in about 30% of patients 
tested); fatalities have been reported; hemorrhage, thrombosis, 
pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
plaques, dissection of coronary vessels, and transient sinus arrest 
have occurred due to the procedure. Adverse reactions in selective 
renal arteriography include nausea, vomiting, hypotension, hyperten- 
sion, and post-arteriographic transient elevations in BUN, serum 
creatinine and glucose. Complications of selective visceral arteriog- 
raphy include hematomas, thrombosis, pseudoaneurysms at injection 
site, dislodgment of arteriosclerotic plaques; other reactions may in- 
clude urticaria, hypotension, hypertension, and insignificant changes 
in renal function and liver chemistry tests. 

For full prescribing information, consult package insert. 

HOW SUPPLIED: Available in 20 ml. and 50 ml. single-dose vials and 
in 100 ml. and 200 ml. single-dose bottles. 
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NON-OPERATIVE REMOVAL 
OF RETAINED BILIARY STONES 
VIA THE BURHENNE TECHNIQUE’ 











CONCEPT 


Using the Burhenne technique and the MEDI-TECH steerable catheter, a 
significant number of non-operative removals of retained biliary stones have been 


achieved with consistent success.* 


The safe, simple procedure, developed by Dr. H. Joachim Burhenne, is 
performed as a follow-up to cholecystectomy, after it has been determined, by a 
postoperative cholangiogram, that there are retained stones. The procedure is 
performed, at least four weeks after surgery, by removing the T-tube and advancing 
the MEDI-TECH Soft Steerable Catheter through the remaining T-tube tract. 

Unique maneuverability of the soft-steerable catheter tip permits the physician 
to dislodge, manipulate and reposition the stone(s). Contrast media is injected 
through the Luer-Lock and the Open Lumen of the MEDI-TECH catheter to 
enhance visualization. Then, with the stone in desired position, a wire basket or 
snare is passed through the Tuohy-Borst fitting and the open lumen to the site. 
When the stone is secured, the entire assembly is withdrawn. Although the soft-tip 
provides sufficient torque for this procedure, patient discomfort is minimal and 


no anesthesia or pre-medication is used. 
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AN X-RAY CINE FILM of the Burhenne procedure is avail- 
able. Please contact MEDI-TECH to arrange a viewing of 
the film and to obtain copies of reference articles plus 
complete information on the MEDI-TECH/BURHENNE 
Biliary Catheter System. 


THE COMPLETE BILIARY CATHETER SYSTEM includes the 
MEDI-TECH Remote Control Handle, Special Biliary 
Catheters and Wire Stone Removal Baskets. 


ALSO 


the same MEDI-TECH Control Handle is used with a variety 
of other catheters and special accessories to perform a 
broad range of vascular, bronchial, GI and other procedures 
described in MEDI-TECH literature. 
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The American Journal of Roentgenology publishes original and timely contributions to the advancement of 
radiologic diagnoses and treatment. Although the content is predominantly clinical in origin, laboratory investiga- 
tions are accepted when their relevance to clinical practice is demonstrable. Material published elsewhere, in 
substance or illustration, will not be considered. Prior publication of abstracts, however, will not prejudice 
publication of the complete study. Contributions are reviewed by two outside consultants and are accepted on 
condition that they are submitted only to this Journal and that they will not be reprinted or translated without 
consent of the Editor. Statements within an article are the responsibility of the authors and not the Journal 
or its publisher. 

Address all manuscripts and correspondence to the Editor, Dr. Melvin M. Figley, 403 Pacific National Bank 
Building, 4545 15th Avenue N.E., Seattle, Washington 98105. 


Manuscript Form 


Manuscripts should be typed double-spaced throughout, including references, tables, and footnotes. Tables, 
footnotes, and figure legends should be on separate sheets, and a separate title page should be provided. In 
addition to the original typewritten copy, a duplicate copy complete with figures, tables, and references is re- 
quired. Authors’ names should be on title page only and should not be on figures so that author anonymity can 
be maintained during the review process. 

Figures should be submitted as 13 X 18 cm glossy prints, untrimmed and unmounted. Each should be num- 
bered to correspond with figure legends, and the top should be indicated. Written permission is required for 
reproduction of previously published figures, and such material must be clearly noted and credited in the manu- 
script. Specific permission for publication of facial photographs of patients is required. Line illustrations and 
graphs should be drawn in black ink on white background. Labels on all figures should be of professional quality 
and sufficiently large to be easily read when reduced in size. 

References should be cited in the text by number (e.g., [3, 4]). The bibliography should be arranged in the 
numerical order that references are cited in the text and typed double-spaced throughout. Data for each refer- 
ence should be arranged according to the uniform style on bibliographic citations adopted by many biomedical 
journals. Provide all authors’ names and inclusive pages. Abbreviations for titles of medical periodicals should 
conform to those published in /ndex Medicus. Examples: 


1. Miller RE, Chernish SM, Skucas J, Rosenak BD, Rodda BE: Hypotonic roentgenography with glucagon. 
Am J Roentgenol 121:264—274, 1974 

2. Boijsen E: Superior mesenteric angiography, in Angiography, edited by Abrams H, Boston, Little, Brown, 
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Title page. Titles should be brief and specific. Include full names and addresses of all authors and acknowledg- 
ment of grant support when appropriate. 

Abstract. A description of the purpose, methods, results, and conclusions of the study is required. It should be 
informative to a reader who has not read the text of the article. 

Introduction. Clearly state the purpose of the investigation including necessary background facts. 

Materials and methods. Describe the protocol clearly so that an experienced worker can understand what 
was done. Use standard abbreviations as presented in the Council of Biology Editors Style Manual, 3d ed. Metric 
measurements should be used throughout. 

Results. Present results in logical sequence. 

Discussion. Interpret the results to lend meaning and importance to the observations. If hypotheses and 
speculation are included, they must be labeled as such. When results differ from those of previous investigators, 
an attempt should be made to explain the discrepancy. 

References. Only include those references which provide adequate background and present fairly any opposing 
evidence and concepts. Accuracy of reference data is the responsibility of the author. 

Legends. Legends should be brief but should provide sufficient description to interpret the figure. 


Special Communications 


Case Reports. Concise case reports are accepted if they present unusual experiences that are medically im- 
portant and educational. Clarity and brevity are essential. 

Technical notes. Brief descriptions of new techniques or significant modifications of older ones which are 
directly applicable to clinical practice will be accepted. 

Letters to the Editor. Letters are subject to editing and condensation. Criticism of published articles should 
be objective and constructive. Letters may also discuss matters of general interest to radiologists. 


Proofs and Reprints 


Galley proofs will be sent to authors for correction of errors and approval of illustrations. The corrected proof, 
copy-edited manuscript, and reprint order should be returned to the editorial office within 48 hr of receipt. 
Failure to adhere to this schedule may mean publication without the author's approval. 


Renal Cyst Puncture and Aspiration: A Survey of Complications 


ERICH K. LANG! 


Complications of cyst puncture and aspiration were 
analyzed in a survey of 5,674 cases reported by 84 insti- 
tutions. The mean incidence of major complications was 
1.4%. For institutions with extensive experience, the inci- 
dence of major complications was 0.75%. Minor compli- 
cations occurred in probably 10% of all patients but were 
only detectable at institutions undertaking routine follow- 
up. Flexible and malleable equipment for puncture 
lessened the risk of major complications. Approach to 
lesions in the upper poles of the kidneys via an oblique 
pathway using fluoroscopic or ultrasound guidance de- 
creased the risk of pneumothorax compared to direct 
introduction of the needle through the ultrasound trans- 
ducer. The incidence of complications did not correlate 
with number of puncture attempts, gauge of puncture 
equipment utilized, or completeness of cyst evacuation. 


In spite of the technical simplicity and established diag- 
nostic worth of cyst puncture and aspiration for the assess- 
ment of asymptomatic space-occupying lesions of the 
kidney [1-8], experience with this procedure has been 
limited. In part, this may be attributed to concern of 
clinicians about risks of the procedure [4-7, 9]. 

To evaluate the validity of this concern, 210 question- 
naires were sent to major institutions in the United States 
and Canada presumed to perform this procedure. Of the 
136 institutions responding (65%), 17 were eliminated 
because they did not perform the procedure. An additional 
35 institutions encompassing 1,542 total cases with 29 
major and 82 minor complications were deleted because 
of inadequate information which could not be clarified by 
follow-up letter or because the technique reported was no 
longer practiced. The latter was the reason for deleting six 
insititutional reports on 387 cases in which aspiration was 
attempted under fluoroscopic guidance but without prior 
injection of contrast medium. This resulted in an unusually 
high complication rate of 4% and caused discontinuation 
of this approach. The returns from 84 institutions con- 
taining information on 5,674 cases were tabulated and 
analyzed. 

To establish the validity of the information in the ques- 
tionnaires, returns listing identical techniques for a similar 
number of cases were compared. The reported incidence 
of major complications in comparable groups varied less 
than 20%, indicating a high validity. 

Data on minor complications were inconsistent. For 
“ example, the incidence of transient or microscopic hema- 
turia (following cyst puncture and aspiration) varied from 
0%-40% among institutions with otherwise similar experi- 
ence and technique. Further investigation revealed that 
institutions reporting a high rate of microscopic or tran- 
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sient hematuria routinely collected and examined urine 
after cyst puncture. In contrast, some institutions dis- 
charged patients immediately after the procedure without 
performing urinalysis. In these latter institutions, only 
major complications prone to alarm the patients and/or 
necessitating intervention would have been recorded. Thus 
no general conclusions on incidence of minor compli- 
cations can be drawn from this survey. 


General Observations 
Puncture Technique 


Puncture and aspiration of renal cysts under fluoro- 
scopic guidance using a flexible system seems to be the 
most widely practiced method: 33 institutions reported a 
total of 2,252 cases (table 1). A flexible system is defined 
as either a thin-walled 20-22 gauge needle attached to the 
aspiration syringe by a plastic interconnecting tube, or a 
system using a nylon or Teflon sleeve trocar. A rigid system 
is a system in which aspiration is carried out directly from 
the needle. The rigid system inhibits free excursion of the 
needle with motion of the kidney due to respiration. Aspi- 
ration under ultrasound guidance with introduction of the 
needle through the transducer was the second most 
favored technique: 22 institutions reported a total of 
2,111 cases (table 1). 


Complications 


Major complications occurred in 78 of 5,674 patients 
(1.4%), with perirenal hemorrhage by far the most com- 
mon (table 2). Pneumothorax, arteriovenous fistulae, 
infection, and traumatic urinomas are other common 
complications. Extensive laceration or rupture of the kid- 
ney, although frequently cited as arguments against cyst 
puncture and aspiration, was reported only once in this 
survey (R. A. Straffon and B. H. Stewart, personal com- 
munications). Complications attributable to inadvertent 
puncture and/or lacerations of other parenchymal or 
hollow viscus organs were also rare [10]. 

The frequency of minor complications cannot be deter- 
mined from this survey since not all institutions engaged in 
routine postprocedural follow-up. A separate discussion 
based on findings at one institution is included at the end 
of this report. 


Factors Influencing Major Complications 


Experience 


As might be expected, the rate of complications was 
considerably higher for institutions reporting limited ex- 
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TABLE 1 


Incidence of Major Complications in Relation to Technique and Experience 
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No 
Insti- Total 


Technique tutions Cases 


Total l — 
Compl Analysis of Complications 
cations Type No. 


SSS SSS 
Extensive Experience 


Fluoroscopic guidance: 
Flexible system.............. 8 


Rigidsystem................ 2 


Ultrasound guidance 
through transducer........ 11 


1,680 7(0.4) 


650 4(0.6) 


1,820 21(1.1) 


Perirenal hemorrhage X i 
Arteriovenous fistula 1 
Infection 1 
Pneumothorax or hemo- 
pneumothorax 1 
Bile peritonitis 1 
Perirenal hemorrhage 2 
Pneumothorax 2 


Perirenal hemorrhage 11 
Pneumothorax 6 
Rupture of kidney 1 
Rupture of duodenum 1 
Perinephric abscess 1 
Autorotation of kidney 

with resultant uretero- 

pelvic junction 

obstruction 1 





TO id fio wee deare cee Gacaw 2 


4,150 32(0.77) 


Limited Experience 





Fluoroscopic guidance: 
Flexible system.............. 25 


Rigidsystem................ 8 


Ultrasound guidance: 
Through transducer.......... 11 291 
Flexible system.............. 15 


PIGQIGSYSIOM css cacceecessece A 123 


572 25(4.4) 


160 10(6.25) 


378 A20) 


Perirenal hemorrhage 

Arteriovenous fistula 

Traumatic urinoma 

Infection 

Pneumothorax or hemo- 
pneumothorax 

Perirenal hemorrhage 

Infection 

Massive hematuria 


Phono 


NAAN 


3(1.0) Perirenal hemorrhage 
Perirenal hemorrhage 
Arteriovenous fistula 
Traumatic urinoma 


Perforation of colon with 


-NAU 


1(0.8) 


retroperitoneal abscess 1 


pcs A E ee E EE o 


1,524 46(3.0) 


Note. — None of the institutions with extensive experience used ultrasound guidance with a flexible or rigid system. 


Numbers in parentheses are percentages. 
* Multiple complications in same patient. 


perience (less than 70 cases). This is well illustrated by the 
group examined under fluoroscopic guidance using a 
flexible system. While for institutions with extensive experi- 
ence the rate of major complications was 0.4%, it rose to 
4.4% for institutions with limited experience (table 1). 
Similarly, in the group examined under fluoroscopic 
guidance using a rigid system, institutions reporting ex- 
tensive experience had a serious complication rate of 
0.6% compared to 6.3% among those with limited 
experience. 

This trend was not seen for patients examined by punc- 
ture through an ultrasound transducer, probably because 
most investigators with limited experience in this technique 


had considerable prior experience with fluoroscopic 
guidance. 


Cyst Location: Pneumothorax 


Pneumothorax and hemopneumothorax are examples of 
complications directly related to cyst location. Others 
include rupture of the colon, rupture of the duodenum, and 
bile peritonitis. Pneumothorax and hemopneumothorax 
occurred only when attempts were made to puncture renal 
mass lesions in the upper pole of the kidney. The compli- 
cation was reported more frequently on the left side (nine 
times) than on the right (two times). 


COMPLICATION SURVEY OF RENAL CYST PUNCTURE 


TABLE 2 
Major Complications 


oe 
eo 


Complication 


Perirenalhemorrhage............... 36 
Pneumothorax..................... 10 
Hemopneumothorax................ 1 
Arteriovenous fistulae............... 8 
MOCO S65 ay 8b Has bb nee ee 9 
Perirenalabscess................... 1 
Oe a a enaA 6 
Massive and prolonged hematuria...... 2 
Rupture ofkidney.................. 1 


Rotation of kidney around its axis with 


ureteropelvic junction obstruction... . 1 
Rupture of duodenum with abscess . .. . 1 
Rupture of colon with abscess........ 1 
Bile peritonitis..................... 1 

FONE: 6 erst so dtaewecioancae< FE 


maa i 
Note. — Data on 5,674 cases reported by 84 institutions. 


TABLE 3 


Incidence of Pneumothorax after Aspiration 
of Upper Pole Lesions 
i ic 
———————_—— 
No. 
Lesions _Pneumothorax 
Technique Aspirated No. (%) 


ee 
Ultrasound guidance: 


Through transducer... 508 6 1.18 
Not through 
transducer........ . 104 O O 
Fluoroscopic guidance: 
Flexible system....... 511 3 0.587 
Rigid system......... 206 2 0.956 


Technique and equipment used for puncture and aspi- 
ration also influenced occurrence of pneumothorax (table 
3). Among 508 cases punctured through the ultrasound 
transducer, six pneumothoraxes occurred (1.2%). In the 
511 punctured under fluoroscopic guidance using a 
flexible system, three were observed (0.6%). 

The difference in incidence can be explained by the 
cross-sectional anatomy of this region. During inspiration, 
the posterior costophrenic sulcus extends downward over 
the upper poles of the left and right kidneys. A straight 
approach to lesions located in the upper pole, as is cus- 
tomary when puncturing through an ultrasound trans- 
ducer, may transfix the posterior costophrenic sulcus and 
lung contained therein. Respiratory motion may then cause 
the lung to tear, resulting in a hemo- or pneumothorax. 

Conversely, puncture of a similarly located lesion under 
fluoroscopic guidance is usually carried out along an 
oblique approach with steep cephalad angulation of the 
needle. The probability of inadvertent puncture of the 
posterior costophrenic sulcus and lung is thus diminished. 
Of course, ultrasonic guidance can be used identically to 
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TABLE 4 


Incidence of Perirenal Hemorrhage 


oe 
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Extensive Experience Limited Experience 


No No No. No 
Cases Compili- Cases Compli- 
Technique cations cations 


aall 


Fluroscopic guidance: 


Flexiblesystem....... 1,680 3(0.18) 572 9(1.6) 

Rigid system........ 650 210.3) 160 4(2.5) 
Ultrasound guidance: 

Through transducer... 1,820 11(0.6) 291 3(1.0) 

Flexible system..._._.. Oo O 378 4(0.95) 


—— eee 


Note. — Numbers in parentheses are percentages 


fluoroscopy to guide the needle along an oblique approach 
into the lesion [8], 


Puncture Method: Perirenal Hemorrhage 


Perirenal hemorrhage occurred in three of 1,680 
patients, (0.18%) investigated under fluoroscopic guidance 
with a flexible system in institutions with extensive experi- 
ence. When a rigid system was used under otherwise 
identical conditions, the incidence was 0.3%. Use of ultra- 
sound with puncture of the lesion directly through the 
transducer again doubled the incidence of this complica- 
tion to 0.6% (table 4). Aspiration through the transducer in 
effect creates a rigid system in which tear of renal 
parenchyma during respiratory motion and formation of 
perirenal hematoma can occur. Since all other variables 
were held constant, the increased incidence can be 
attributed to technique and equipment. 

Location of the lesion along the anterior aspect of the 
kidney further increased the incidence of this complica- 
tion, reflecting the necessity of introducing the needle 
through the entire thickness of renal parenchyma. This 
resulted in a higher risk of tear of renal parenchyma. 

The advantages of a fexible system are also reflected in 
the overall incidence of major complications. For centers 
with extensive experience, the incidence of complications 
from cyst puncture under fluoroscopic control using a 
flexible system is 0.4% (table 1). If a rigid system is sub- 
stituted, this incidence rises to 0.6%. If aspiration is car- 
ried out through the ultrasound transducer, in effect a 
rigid system, the incidence of major complication rises 
to 1.1%. Data compiled for cyst aspiration under ultra- 
sound guidance using a flexible or rigid system are not 
comparable, since they are based on reports from 
institutions with limited experience (table 1). 

A comparison of complications observed when using 
nylon or Teflon sleeve trocars and those occurring with 
all other equipment reemphasizes the value of a flexible 
system (table 5). Perirenal hemorrhage occurred in only 
0.26% of patients when a nylon or Teflon sleeve trocar 
was used. For all other rigid or flexible aspiration systems 
the incidence was 0.73%. However, the incidence of 
extravasation of contrast medium around the lesion or 
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TABLE 5 


Incidence of Complications in Relation to Equipment 
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Extra- 
vasation Perirenal 
Total of Contrast Hemor- 
Cases Medium rhage 
Ba a a a 
Teflon or nylon sleeve trocar.... 1,411 17(1.2) 5(0.26) 
All other equipment........... 4,263 11(0.26) SHO) 
Note. — Numbers in parentheses are percentages. 
TABLE 6 
Minor Complications 
So ——  — M 
Complication No % 
i es aM 
Transient gross hematuria..................... 4 06 
Microhematuria...........-... 020202 41 6.5 
Extravasation of contrast material............... 11 Eer 
Pa r oes aaa te re a et EE eB a 3 04 
Elevated temperature... =. 2+. bssa5c5 5 ven ener es 1 0.1 
Total ho es A eh ak were. a Rw EON Sw WEG ES OA 60 9.5 


Note. — Data on 630 cases from one institution that practices meticulous 
follow-up. Aspiration performed using flexible system under fluoroscopic 
control. Extravasation of contrast material and elevated temperature occurred 
together in one patient; another patient presented with both transient gross 
hematuria and microhematuria 


into the perinephric space was higher with a nylon or 
Teflon sleeve trocar system (table 5). This is probably due 
to propensity of a Teflon or nylon sleeve to retract and 
migrate outside the cyst during respiratory motion of the 
kidney. 


Associated Medical Conditions 


Underlying medical conditions occasionally were a 
probable cause for resultant complications. Massive peri- 
renal hemorrhage was observed in two patients. One had 
a known bleeding disorder and the other was undergoing 
Coumadin therapy for a myocardial infarct. A proper 
history would have identified these conditions and 
contraindicated cyst puncture and aspiration. 

Puncture of an unsuspected anaerobic abscess in the 
kidney led to a perinephric abscess in one patient and 
finally necessitated nephrectomy [10]. An appropriate 
workup for asymptomatic space-occupying lesions of the 
kidney, consisting of intravenous urography and either 
nephrotomography or ultrasonography, would probably 
have raised the question of abscess. Then cyst puncture 
and aspiration either would not have been performed or, 
if performed, would have been done with the protection 
of appropriate antibiotic therapy. 


Needle Size and Number of Punctures 


There was no discernible difference in the incidence of 
complications for single or multiple puncture attempts in 
groups with otherwise identical profiles of experience and 
technique. Perhaps this is a tribute to the clinical acumen 


TABLE 7 


Complications Related to Use of Pantopaque 











Complication No. % 
Elevated temperature........... 89 10.52 
oE a P 4 Alea eke ee Des 34 4.02 
INECO. a ar 4 047 
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Note. — Data on 846 cases. 


of the investigators, who properly curtailed puncture 
attempts to successfully obtain maximum information 
without increasing morbidity. Similarly, this survey did not 
establish a significant difference in the rate of compli- 
cations using 18-22 gauge thin-walled needles. 


Minor Complications 


Inconsistency in the follow-up of patients subjected to 
cyst puncture and aspiration invalidated the data on minor 
complications from this survey. Therefore, we analyzed 
instead data on 630 cases from one institution which 
practices meticulous follow-up by routinely collecting 
and analyzing urine and recording temperature and/or 
subjective complaints for at least 12 hr after the procedure. 
Microscopic hematuria was the most common minor 
complication, occurring in 6.5% of all patients (table 6). 

Extravasation of contrast medium or air introduced into 
the cyst to create a double contrast study was the second 
most common minor complication, occurring in about 2% 
of the patients. Unexplained pain and elevated temperature 
were noted rarely. There were no sequelae to any of these 
minor complications. 

The reported incidence of complications related to the 
introduction of Pantopaque into cysts varied widely, and 
therefore its statistical validity is questionable [11]. Some 
returns in this survey indicated elevated temperature in 
only 5% of the patients. Others stated that the adminis- 
tration of Pantopaque into the cyst had been discontinued 
because of 100% incidence of elevated temperature fol- 
lowing this procedure. Intracyst administration of Panto- 
paque seems to cause elevated temperature in at least 
10% of the patients (table 7), and perhaps ina considerably 
larger percentage not reflected in this survey because of 
inadequate follow-up [11]. 


Conclusions and Recommendations 


The incidence of major complications is about 0.75% 
for institutions reporting extensive experience for all cur- 
rently used cyst puncture techniques. This seems to be an 
acceptable risk for a procedure capable of establishing the 
diagnosis of renal cyst with a high degree of confidence 
and at very low monetary and time cost to the patient 
(4-7, 9]. The admittedly higher incidence of complications 
reported by institutions with limited experience (3%) 
should improve with time. 

Perirenal hemorrhage is the most common complication 
and may be attributable in part to technique and equipment 
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COMPLICATION OF RENAL CYST PUNCTURE 


used. Use of a flexible system substantially reduces the 
risk of this complication. Although nylon or Teflon sleeves 
introduced over a trocar theoretically combine optimal 
qualities of flexibility, these have been found troublesome 
because of frequent migration of the tip during respiratory 
motion. 

Pneumothorax and hemopneumothorax are the second 
most common complication. They occurred exclusively 
during puncture of lesions in the upper pole of the kid- 
neys. Use of an oblique approach under fluoroscopic 
or ultrasound guidance with a flexible system should 
minimize this complication. 

Proper workup of patients by history and appropriate 
preliminary examinations is deemed most important in 
identifying conditions which may predispose to 
complications. 

Minor complications occur in nearly 10% of the patients 
but in our experience are not prone to late sequelae. A 
protocol for postprocedural follow-up is mandatory to 
identify these complications. The complications resulting 
from administration of Pantopaque into cysts represent a 
specific drug-related response. The frequency of recog- 
nition is related to postprocedural follow-up. 

This survey did not establish a relationship between the 
incidence of complications and the size of equipment used 
for aspiration, extent of cyst evacuation, or number of 
puncture attempts. Nevertheless, responses indicated that 
considerable restraint was exercised in respect to multiple 
puncture attempts. 
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Angiographic Patterns of Posttraumatic Renal Scarring 


JAMES B. NAIDICH,! THOMAS P. NAIDICH,? ROCHELLE M. PUDLOWSKI,” 
ROBERT S. WALDBAUM,‘ ROGER A. HYMAN, AND HARRY L. STEIN’ 


Evaluation of 19 patients with a history of renal trauma 
revealed three angiographic features helpful in the diag- 
nosis of posttraumatic renal scarring: (1) a cup-shaped 
renal contour defect characterized by smooth margins, 
infolding of the renal cortex, and extension of the calyces 
to the edge of the defect; (2) occlusion of an extra- or 
intrarenal artery associated with a distal avascular zone 
of infarction; and (3) a grossly heterogeneous nephrogram 
characterized by scattered islands of renal tissue sepa- 
rated by broad or narrow avascular scars. Limited patho- 
logic correlation suggests that the cup-shaped contour 
defect reflects subcapsular hemorrhage and that the 
mottled, heterogeneous nephrogram reflects a shattered 
kidney. 


Patients with postraumatic renal scarring are usually 
asymptomatic, although they may be hypertensive. They 
are frequently unaware of renal damage [1-3] and first 
seek care for evaluation of hypertension |2, 4, 5] or for 
unrelated problems requiring intravenous urography. The 
abnormal urogram often suggests a tumor, leading to 
angiographic study from which a diagnosis of posttrau- 
matic scarring can be made. After angiography, careful 
inquiry often elicits the history of forgotten trauma. 


Materials and Methods 


Since 1970, we have performed 1,700 aortograms and renal 
arteriograms. Nineteen patients with angiographically demon- 
strable renal scarring and a strong history of a specific traumatic 
event were selected for review. Seven other patients with 
arteriovenous fistulae caused by renal biopsy were excluded 
because of preexisting severe renal disease. 

To develop angiographic criteria for the diagnosis of post- 
traumatic renal scarring, arteriograms were classified according 
to salient morphologic features. Two of the patients underwent 
nephrectomy and one was studied at autopsy (death from un- 
related cause), providing limited material for pathologic 
correlation. 


Results 


The 13 men and six women ranged in age from 20 to 
73 years. The interval between initial trauma and diagnosis 
of renal scarring ranged from 2 months to 28 years 
(average, 4 years). All patients had abnormal intravenous 
urograms revealing small kidney size, renal contour de- 
fects, or unilateral failure of excretion. Angiography was 
performed to investigate the following: possible renal 
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masses in 15 cases, kidney nonfunction in two cases, 
small renal size in one case, and hypertension in one. 

No correlation was found between angiographic pattern 
and the interval since trauma. Three major patterns of 
renal scarring were observed at angiography. 


Cup-shaped Defect 


In 11 of the 19 patients the major angiographic feature 
was a peripheral, avascular, cup-shaped defect in the 
renal contour, best seen in the nephrogram phase of the 
angiogram (fig. 1; see also fig. 3). These defects most 
frequently involved the lateral aspect of the kidney but 
occasionally affected the lower pole. They varied in length 
from 2 to 8 cm and in depth from 7 mm to 2 cm. Char- 
acteristically, the defect had smooth margins and the 
renal cortex appeared to bend inward at the edge of the 
defect (fig. 1). The kidneys functioned well, and blunted 
or clubbed calyces extended out to the border of the 
defect in almost all cases (fig. 1; also fig. 3). The intrarenal 
vessels adjacent to the contour defect were sparse and 
attenuated, but no arterial occlusions could be identified. 
The capsular arteries did not fill well. 


Arterial Occlusion 


Five patients exhibited arterial occlusions without spe- 
cific evidence for atherosclerotic disease, arteritis, or 
embolization (fig. 2). The occlusions involved the main 
renal artery in two patients studied because of non- 
function of the kidney on excretory urography. Other 
vascular occlusions were of the first division branch in 
one patient (fig. 2A), an accessory upper pole segmental 
renal artery in one patient, and two adjacent lower pole 
interlobar branches in one patient. The three patients 
with intrarenal occlusions each exhibited an avascular 
zone in the distribution of the interrupted vessel. These 
zones created renal contour defects similar to the cup- 
shaped defect but more irregular in outline (fig. 28). 
Although excretory function was present in each of the 
three patients with segmental vascular occlusions, dis- 
torted calyces could be discerned in the avascular regions 
(fig. 2B). 


Heterogeneous Nephrogram 


In three patients the most striking abnormality was the 
complete disruption of the normal nephrogram. Scattered 
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Fig. 1.—Cup-shaped defect. 35-year-old man with fall onto left side 
3 years earlier. Nephrogram phase of selective left renal arteriogram. 
Large cup-shaped scar creates smooth contour defect in lateral renal 
border. Note infolding of renal cortex (arrow) and extension of blunted 
calyces to edge of defect. 





and often overlapping islands of renal parenchyma were 
separated by narrow or broad avascular zones to create 
the appearance of a jumbled jigsaw puzzle (fig. 3A). Two 
of the three patients also manifested cup-shaped contour 
defects (fig. 3A). The arterial phase exhibited correspond- 
ing disruption of the normal orderly intrarenal branching 
pattern with irregularity of renal caliber and abnormal 
distal tapering. Excretory function was poor, but some 
filling of calyces and pelves could be discerned. 


Discussion 


The patients with a history of renal trauma in this 
series did not manifest urinoma [6], calcified hematoma 
[2, 7], or arteriovenous fistulas [7, 8], although these 
have been observed by others. Arteriovenous fistulas are 
encountered frequently in patients with acute renal injury. 
Their absence in our series suggests that acute fistulas 
may close spontaneously [9]. 

Because pathologic correlation was obtained in only 
three cases, we can only suggest a pathogenesis of the 
angiographic features observed. 

Traumatic arterial occlusions occur frequently [10, 11]. 
The contour defects observed distal to these occlusions 
most probably are the result of renal infarction. 

The cup-shaped defects could be secondary to arterial 
occlusions not specifically demonstrated at angiography 
or due to the pressure of an extraparenchymal hematoma. 
Pathologic evidence of a subcapsular hematoma was 
found in two patients corresponding to the angiographic 
location of the cup-shaped defect. Nephrectomy in a third 
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Fig. 3.— Heterogeneous nephrogram. 35-year-old man with ruptured spleen after automobile accident 11 years earlier. A, Nephrogram phase of selec 
tive upper and middle pole arteriogram. Multiple islands of opacified tissue and intervening avascular scars create appearance of improperly assembled 
jigsaw puzzle. Smooth cup-shaped defect indents lateral renal border. Blunted calyces (arrows) extend to margin of defect. B, Nephrogram phase of 
selective arteriogram of accessory lower pole artery. Major portion of lower pole is preserved. 


patient with both a mottled, heterogeneous pattern and a 
cup-shaped defect revealed a shattered kidney with sub- 
capsular hemorrhage at the site of the contour defect. 
In figures 4B, 4C, and 4D of their report, Scott et al. 
[12] also illustrate a cup-shaped contour defect in a 
patient with a documented subcapsular hematoma. The 
available evidence suggests that the cup-shaped defects 
may, therefore, more often be produced by subcapsular 
hematomas than inapparent arterial occlusions. Unfortu- 
nately, visualization of the capsular arteries in this series 
was often variable and did not provide evidence for or 
against the presence of subcapsular hematomas. 

At angiography, the cup-shaped contour defect may be 
differentiated from contour defects produced by intrarenal 
masses by the inbending of the renal cortex and the 
extension of the calyces to the border of the defect (fig. 1). 
Renal cysts and neoplasms displace the cortex outward 
and bow the calyces about their inner margins. A single 
pyelonephritic scar may have an appearance identical with 
the cup-shaped defect. However, pyelonephritic scars are 
usually multifocal, variable in size, and often affect both 


kidneys. In this series, no more than one cup-shaped scar 
was present in any individual. 

Renal arterial occlusion may cause a contour defect 
similar to the cup-shaped defect, but the greater irregu- 
larity of the postinfarction defect (fig. 2) permits it to be 
distinguished from the smooth, symmetric, cup-shaped 
defect in most cases. Presumably, subcapsular hematoma 
of nontraumatic origin can produce the same cup-shaped 
defect as traumatic subcapsular hemorrhage. 

Three patients excluded from the series because they 
lacked a clearly documented history of trauma exhibited 
multiple small cortical zones of avascularity in the nephro- 
gram phase of the renal arteriograms. The arterial pattern 
showed only minimal distortion in these regions. The 
calyces adjacent to the defects were normal. All three 
patients were athletes: a boxer, a former football player, 
and an amateur motorcycle racer. It is interesting to 
speculate that these multiple small cortical defects could 
represent focal infarcts, the result of repetitive athletic 
injury [13]. For example, the more severe damage to the 
boxer’s left kidney (fig. 4) might be the result of a stance 
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Fig. 2.—Arterial occlusion. 62-year-old man hypertensive after fall from 
showing occlusion of upper division of renal artery (arrow). Avascular zone co 


ladder 1 year earlier. Selective right renal arteriogram A, Arterial phase 
rresponds to distribution of occluded vessel. B, Nephrogram phase. Large 


contour defect is more irregular than defect illustrated in fig. 1 and corresponds to distribution of occluded vessel. Note distorted calyces in area of 


defect (arrow). 
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Fig. 4.— 40-year-old boxer with possible athletic injury. Nephrogram phase of selective right renal (A) and left renal (8) arteriogram. Left kidney is 
smaller and shows extensive, predominantly cortical scarring Larger right kidney exhibits small scattered multifocal cortical scars (arrows) 


in which the left side was forward, with consequent 
greater trauma to the exposed left flank. Although it 
might be informative to perform arteriography on retired 
boxers to determine the prevalence of this type of injury 
[14], justification would be difficult. 
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Advantage of Intraarterial over Intravenous Vasopressin 
Infusion in Gastrointestinal Hemorrhage 


GARY B. DAVIS,! JOSEPH J. BOOKSTEIN, AND MARC N. COEL 


Recent laboratory data have suggested equivalent thera- 
peutic value of selective intraarterial or peripheral intra- 
venous infusions of vasopressin in the control of 
gastrointestinal bleeding. However, recent experience in 
two clinical cases continues to support a therapeutic 
advantage of the selective intraarterial route and casts 
doubt on the applicability of the laboratory results to man. 
Until further data is accumulated, it is premature to dis- 
card the presumed therapeutic advantage of the selective 
intraarterial infusion of vasopressin. 


Introduction . 


In 1968, Nusbaum et al. [1] first reported the use of intra- 
arterial vasopressin for treatment of gastrointestinal 
bleeding. Since that time, selective intraarterial infusion 
of vasopressin has been widely used to treat gastroin- 
testinal bleeding from both arteriocapillary and venous 
sources [2-10]. It was generally assumed that intraarterial 
infusion offered a selective advantage over intravenous 
infusion. Recent work in dogs [11, 12] suggested that 
intravenous vasopressin may be as effective as intraarterial 
administration in controlling gastrointestinal bleeding. As 
a result, there has been a wave of enthusiasm for the 
intravenous method, particularly in the treatment of 
variceal bleeding. 

To confirm the applicability of these experimental 
results to man, we studied two patients treated for gastro- 
intestinal bleeding by both intravenous and intraarterial 
vasopressin infusions. The results counter the prevailing 
laboratory data and strongly support the presumed 
therapeutic advantage of the selective intraarterial route. 


Case Reports 


Case 1 


A 29-year-old male ingested two aspirin for headaches and 
then consumed a large quantity of beer 2 days prior to admis- 
sion. He began vomiting food and gastric contents, and after 
24 hr noted a small amount of blood in the emesis. Vomiting 
continued with abdominal pain and diarrhea. At admission. blood 
pressure was 110/70 supine and 90/60 sitting, pulse 120, and 
hematocrit 35. Nasogastric aspirate revealed bright red blood. 
Endoscopy demonstrated a bleeding site at the esophagogastric 
junction. 

The patient was given vasopressin intravenously at 0.2 U/min, 
and transfusions were begun. After 6 hr of continuous infusion, 
bleeding continued and the patient was transferred for angiog- 
raphy. Celiac and an initial left gastric arteriogram were per- 
formed during intravenous vasopressin infusion and 
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demonstrated extravasation of contrast medium near the 
esophagogastric junction (fig. 1A). 

Immediately thereafter, the same solution was infused into 
the left gastric arterial catheter, again at 0.2 U/min. After 20 
min of infusion, a repeat arteriogram demonstrated a marked 
decrease in contrast extravasation and further constriction of 
left gastric branches (fig. 18). The infusion was increased to 0.3 
U/min for 20 min. Extravasation decreased but had not stopped 
at this time: 0.3 ml of autogenous clot was injected which caused 
prompt cessation of bleeding. The patient recovered uneventfully 
and has not rebled for 12 months. 


Case 2 


A 41-year-old female suffered multiple burns over 50% of her 
body surface secondary to an automobile accident. Amputation 
of both legs was required. After 3 weeks of intensive treatment 
for burns, she developed massive bleeding from the rectum. She 
had a rectal temperature probe in place for 3 weeks and recently 
had had a fecal impaction removed. Vasopressin was infused 
intravenously at 0.2 U/min, transfusions were begun, and the 
patient was transferred for angiography. After 75 min of intra- 
venous vasopressin infusion, a control inferior mesenteric arteri- 
ogram during infusion demonstrated brisk arterial bleeding from 
a superior hemorrhoidal branch (fig. 2A). 

The same solution of vasopressin was then infused at the same 
rate into the inferior mesenteric artery for 15 min. A repeat 
arteriogram revealed intense vasopressin constriction and ces- 
sation of contrast extravasation (fig. 28). Clinically, bleeding 
abruptly ceased, and subsequently only old blood was passed 
from the rectum. Sigmoidoscopy the next day revealed 
erythematous rectal mucosa without bleeding. The bleeding 
was attributed to rectal injury from fecal deimpaction. 


Discussion 


In 1975, Barr et al. [11] described similar effects of 
selective superior mesenteric arterial and peripheral intra- 
venous infusions of vasopressin with respect to portal 
flow, portal and systemic pressures, and cardiac output 
when intravenous and intraarterial doses were identical. 
More recently, we have also shown no significant dif- 
ference between left gastric and peripheral intravenous 
infusions of identical doses of vasopressin when organ 
flows, blood pressure, or cardiac output were compared 
[12]. However, our two clinical cases clearly indicate a 
greater effect of the selective intraarterial route and dem- 
onstrate a striking disparity with the animal studies. Case 
2 is the first documented failure of intravenous infusion 
of vasopressin to control bleeding with subsequent suc- 
cessful intraarterial administration at the same dose rate. 
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Fig. 1.— Case 1. A, Left gastric arteriogram during intravenous vasopressin infusion showing brisk contrast extravasation at esophagogastric junction. 
8, Repeat arteriogram after 20 min of intraarterial infusion showing decreased contrast extravasation and increased vasoconstriction of branch vessels. 
Volume of contrast and time after injection same as A 


Several factors may contribute to the discrepancy 
between clinical and laboratory results. 

1. In the laboratory, flow rates and tissue perfusion 
were measured, but the response of bleeding vessels was 
not evaluated. Nevertheless, in both our cases the angio- 
grams indicated not only increased vasoconstriction and 
further partial or complete control of bleeding, but also 
decreased flow rate and decreased tissue perfusion. 

2. The animals, unlike the patients, were anesthetized. 
Erickson [13] demonstrated significant redistribution of 
organ blood flow following pentobarbital anesthesia in 
dogs. Experiments in unanesthetized trained dogs will 
indicate whether anesthesia is the responsible factor. 

3. While individual variation was not significant in nor- 
motensive dogs, the hypovolemic hypotensive animals 
showed considerable variation [12]. Some animals showed 
a selective effect of intraarterial infusion even though as 
a group no significant differences were seen between 
intraarterial and intravenous infusions. The hypovolemic 
laboratory model more closely resembles the hypovolemia 


seen in most patients with gastrointestinal bleeding. 

4. A difference in vascular responsiveness between dogs 
and humans may be the explanation. However, such a 
theory is purely conjectural, and objective evidence of 
qualitative or quantitative differences in response is not 
Currently available. 

Our results suggest an advantage of the selective intra- 
arterial route in patients with arteriocapillary bleeding 
only. Whether such an advantage exists in the vasopressin 
therapy of variceal bleeding is unknown. At present, it 
seems unwise to discard the presumed therapeutic advan- 
tage of selective vasopressin administration. However, it 
would be reasonable in selected cases to use initial intra- 
venous infusion of vasopressin while the patient is pre- 
pared for angiography and intraarterial vasopressin or 
mechanical occlusion for those patients who continue to 
bleed. We eagerly await further clinical data on the 
relative efficacy of intravenous and _intraarterial 
vasopressin. 


hemorrhoidal artery. B, Repeat inferior mesenteric arteriogram d 
striction. No contrast extravasation seen. Volume of contrast and time after injection same as A 





Fig. 2.—Case 2. A, Inferior mesenteric arteriogram during intravenous vasopressin infusion showing brisk contrast extravasation from superior 
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Intraarterial Analgesia in Peripheral Arteriography 


DIANA F. GUTHANER,! JAMES F. SILVERMAN, WILLIAM G. HAYDEN, AND LEWIS WEXLER 


A pilot study involving 36 patients was undertaken to 
test the efficacy of combining 1% lidocaine with 60% 
methylglucamine iothalamate for relief of the severe burn- 
ing pain often experienced during peripheral arteriography. 
Of 24 patients premedicated with meperidine hydro- 
chloride and promethazine hydrochloride, 12 received 
lidocaine with the contrast medium and 12 did not. The 
remaining 12 patients were premedicated with diazepam 
and received lidocaine with the contrast material. By both 
subjective and objective criteria, those patients receiving 
lidocaine in the intraarterial injection of contrast medium 
suffered less pain. Optimum results were achieved for the 
lidocaine group receiving analgesic premedication. No 
adverse reactions attributable to the lidocaine were en- 
countered. Subsequent to completion of the pilot study, 
more than 300 patients have been studied with similar 
impressive results of pain relief and safety. 


Injection of contrast medium into the distal aorta during 
peripheral arteriography (runoff procedure) is an excru- 
ciatingly painful procedure. There have been multiple 
approaches to ameliorate the severe pain provoked by 
the injection of contrast medium in patients with peripheral 
vascular disease. The use of general anesthesia for the 
procedure has been recommended by many, particularly 
surgeons performing translumbar aortography [1]. Others 
advocate the use of pure methylglucamine contrast media 
preferably containing low cation and iodine concentrations 
rather than pure sodium or the combined sodium-methyl- 
glucamine agents and higher cation and iodine concentra- 
tions which are considered responsible for increased 
discomfort [2, 3]. The use of a long slow injection of a 
large volume of contrast medium has been suggested as 
another means of decreasing pain while not significantly 
altering the radiographic quality obtained. 

For more than 18 months we have routinely used a 
lidocaine preparation (Xylocaine 1%) mixed with methyl- 
glucamine iothalamate (Conray 60; 28.2% iodine concen- 
tration) in over 300 patients in a further attempt to reduce 
the amount of pain. 


Subjects and Methods 


At our institution, runoff arteriography is performed by the 
retrograde femoral approach whenever possible. In the absence 
of femoral pulses or a contraindication to their puncture, such 
as the presence of an interposed graft, an axillary approach 
is chosen. Ordinarily, small diameter catheters (5.2-6.7 French, 
OD) are preferred. Our routine procedure includes biplane ab- 
dominal aortography performed initially, followed by runoff 
arteriography utilizing a moving table top technique. Aorto- 
graphy is performed with an injection of 50 mi methylglucamine 
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and sodium diatrizoate (Renografin 76). Then, with the catheter 
positioned at the aortic bifurcation, 80 ml Conray 60 is injected 
for the runoff arteriogram. Frequently, one or more additional 
injections are indicated to better define the aortic or femoral 
bifurcation [4, 5]. Conray 60 (50 ml) is injected for a biplane 
oblique pelvic sequence. Therefore, large volumes of contrast 
are typically required for a complete study (range, 1 30-250 ml). 

Thirty-six consecutive patients scheduled for peripheral arterio- 
graphy were subdivided into three groups. Twelve were pre- 
medicated with meperidine hydrochloride (Demerol) at a stan- 
dard dose of 1 mg/kg combined with 25 mg promethazine 
hydrochloride (Phenergan) given intramuscularly about 30 min 
prior to the procedure. In this group no lidocaine was included 
with the contrast injections. Another 12 were similarly pre- 
medicated with Demerol and Phenergan. However, for peripheral 
arteriography 10 ml of 1% lidocaine was added to 100 mi 
Conray 60, and 60-80 ml of this mixture was injected with a 
power injector at a rate of 8-15 ml/sec. If a second injection 
was required, a similar mixture of lidocaine and Conray was 
used. The remaining 12 patients were premedicated with dia- 
zepam (Valium) given orally 30 min prior to the procedure, and 
again lidocaine was combined with Conray 60 for peripheral 
arteriography in the amounts described. If more than two 
injections were required for the runoff procedure, lidocaine 
was omitted for the additional studies. 

Before the procedure, patients were warned of the pain and 
burning sensation to be expected with the arteriograms but 
were not informed as to which protocol was being followed. 
In all groups, objective signs of distress were graded as follows: 
grade O — absence of foot movements; grade 1 presence of 
foot movements; grade 2 = minimal leg movements; grade X i 
moderate leg movements associated with general distress; and 
grade 4 = extreme distress with screaming. Subjective pain 
was categorized as mild, moderate, or severe based on direct 
questioning of the patient immediately after the injection. 


Results 


The 36 patients all had diffuse atherosclerotic disease 
ranging from isolated stenotic lesions to occlusive disease 
with poor distal runoff. Although not intentionally ran- 
domized, the three groups were similar with respect to 
sex, age, as well as distribution and severity of disease. 

Although the number of patients is small, the results 
are clear-cut. Patients who did not receive lidocaine had 
more pain than those who did. Moreover, the majority of 
those receiving lidocaine who were premedicated with 
Demerol and Phenergan denied any pain (table 1). 

No complications occurred in any of the 36 patients 
studied. One patient in the group that did not receive 
lidocaine suffered a mild urticarial reaction following the 
contrast injection which promptly resolved with anti- 
histamine administration. 
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TABLE 1 
Pain Scores for Three Test Groups 


c” 


Degree of Pain * 
Group (0) + ++ i 


a 


Demerol and Phenergan 


premedication only... QO O O 12(100) 
Demerol and Phenergan 

premedication and 

lidocaine............ 10(83) 2(17) O O 
Valium premedication 

and lidocaine........ . 6(50) 4(33) 2(17) O 


aaa a 


Note. — 12 patients in each group. Numbers in parentheses are percentages. 

*O = no pain: + = mild pain without objective evidence of pain; ++ = 
moderate pain with objective criteria for pain (grade 2); +++ = severe pain 
with objective criteria for pain (grades 3 and 4) 


Subsequent to the completion of this pilot study, the 
routine use of lidocaine in the same combination with 
Conray 60 was instituted for peripheral arteriography. 
Over 300 patients have now been studied and similar 
impressive results of pain relief obtained. In the entire 
group of patients, there have been no complications 
attributable to the lidocaine. 


Discussion 


Wendth [6] recently reviewed the development of arteri- 
ographic techniques in the diagnostic workup of peripheral 
arterial disease, but attempts at intraarterial analgesia 
were not discussed. Procaine hydrochloride 1% (Novo- 
caine) has been injected intraarterially prior to catheter 
withdrawal to minimize catheter-induced vasospasm |7]. 
The intravenous use of procaine for its potential analgesic 
effect in other situations has been described [8, 9]. How- 
ever, we found little published reference to the use of 
intraarterial anesthetic agents to alleviate the pain pro- 
duced during peripheral arteriography. In 1939, Dimitza 
and Jaegar (cited in [10]) used an intraarterial injection of 
Novocaine either immediately before the contrast injection 
or combined with it. This procedure appeared to reduce 
the pain produced by the contrast medium. However, 
Lindbom [10] was unimpressed with its effect in the 50 
patients he studied. No further mention of the use of 
intravascular analgesics was found in the literature. 

There are definite limitations to any study designed to 
test the efficacy of a protocol for pain relief. The primary 
goal of establishing objective criteria for judging the 
severity of pain involves assessing the pain threshold for 
the individual patient, his attitude to pain or the procedure 
[11], his perceptual style [12], the presence of anxiety and 
stress, and his involvement and understanding of the 
nature of the procedure and the associated pain stimulus. 
All these factors interact to influence pain tolerance. 
Evaluation of the perception of pain and its quantification 
remains a challenging and difficult problem na. 14]. 
Nevertheless, useful information may be obtained from 
the subjective impressions of individual patients. In this 


study we attempted to assess the pain experienced not 
only subjectively but objectively as well. 

The type of premedication used, whether a pure tran- 
quilizer such as diazepam or a narcotic such as meperidine 
with tranquilizing and analgesic properties, may confuse 
the results of such a study. Evaluation of different dosages 
and routes of administration of these agents was not 
undertaken and remains a limitation of the study. 

We did not critically assess the different contrast media 
used in peripheral arteriography. Rather, we selected the 
pure methylglucamine iothalamate, Conray 60, because 
unreported pilot studies conducted in the past suggested 
that this less concentrated form of methylglucamine iothal- 
amate reduced the pain experienced and yet produced 
excellent films. 

Since the extent of the peripheral vascular disease was 
similar in the three groups, we could not relate the pain 
produced to the severity of the disease. Nevertheless, we 
have the impression that the severity of the disease 
process itself and the paucity of distal runoff contributes 
to the level of pain experienced. 

One vital question which arises from this study, and 
remains unanswered, concerns the mechanism of pain 
production in peripheral vascular disease that follows 
injection of contrast medium. Peripheral intraarterial injec- 
tion of contrast media normally produces significant vaso- 
dilatation of larger vessels and contributes to the 
associated sensation of heat |[15, 16], but the Origin of the 
pain sensation remains obscure. 

The second enigmatic question raised is the mechanism 
of action of the intraarterially administered local anesthetic 
in the alleviation of the pain produced during peripheral 
arteriography. Local anesthetic agents such as lidocaine 
are known to cause arteriolar dilatation [9]. They also 
block sensory nerve function, but somewhat more slowly. 
Such local anesthetic agents diffuse rapidly and may ac- 
cumulate to high concentrations in extravascular tissues, 
particularly cerebral tissue. Toxic reactions, somnolence, 
or an early phase of transient symptoms of cortical irri- 
tation manifested as convulsions followed by cardio- 
vascular collapse and respiratory failure have been 
described. These are dependent on total dose administered, 
rate of injection, concentration of solution employed, 
cardiac output, hepatic function, and blood flow. Lido- 
caine, when used as a cardiac antiarrhythmic agent, is 
used in bolus form of 1-2 mg/kg, 100-150 mg, or at an 
infusion rate up to a maximum of 4 mg/min [17]. The 
effect of lidocaine is transient: a 100 mg intravenous dose 
is dissipated in 10-20 min. We have used up to 200 mg 
of 1% lidocaine in a divided dose allowing at least 10 min 
between the two injections and have had no side effects 
attributable to the addition of lidocaine. Nevertheless, we 
recommend that lidocaine be administered with caution 
with an upper limit of 200 mg (20 mi Xylocaine 1%). 

No statistical evaluations have been applied to this small 
study because patients were not randomized. However, 
since the resultant groups were of similar composition 
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Subselective Angiography in Localizing Insulinomas of the Pancreas 


MELVIN E. CLOUSE,! PHILIP COSTELLO,! MERLE A. LEGG,2 STUART J. SOELDNER,? AND BLAKE CADY* 


Preoperative angiography was performed on 10 patients 
who had insulin-producing islet cell adenomas. Eight of the 
10 islet cell tumors were localized. Seven of the eight 
adenomas were demonstrated only on subselective injec- 
tions into the small intrapancreatic arteries, and one was 
demonstrated by a selective injection into a large artery. 
Failure to localize two islet cell adenomas was probably 
caused by the inability to subselect the small intrapan- 
creatic arteries supplying the tumor. One tumor was seen 
only with subtraction techniques, which were used in all 
cases. Localization was not related to vascularity, size of 
tumor, or location within the pancreas. Vasoconstrictive 
pharmacoangiography was not helpful; magnification was 
helpful but not essential. The most important factor in 
localizing islet cell tumors is demonstrating the complete 
pancreatic blood supply with subselective injections into 
the small intrapancreatic arteries supplying the tumor 
(inferior and superior pancreaticoduodenal and dorsal 
arteries). 


Since Olsson [1] identified an insulin-producing adenoma 
of the pancreas, arteriography has become the most im- 
portant method of localizing islet cell tumors. Because of 
the limitations of angiography [2], initial diagnosis of an 
adenoma is usually established by repeated low fasting 
blood sugars (below 40 mg/100 ml), high fasting serum 
insulin levels (above 30 U/ml) [3], and inappropriate 
blood glucose and serum insulin response during the intra- 
venous tolbutamide tests [4]. Angiographic localization 
has been reported with varying degrees of success ranging 
from 20%-90% [5-13]. Diagnostic factors such as tumor 
vascularity have been stressed as well as use of pharmaco- 
angiography, stereoscopy, subtraction, and magnification 
angiography. Little attention has been given to subselective 
catheter techniques. This communication reports our 
experience with these techniques. 


Materials and Methods 


Ten patients with insulin producing adenomas have under- 
gone surgery at New England Deaconess Hospital. All had angi- 
ography for tumor localization after repeated fasting blood 
Sugars, serum insulin levels, and intravenous tolbutamide tests 
were completed. For angiographic studies, both the celiac and 
superior mesenteric arteries were selectively catheterized and 
injected separately. When necessary, subselective injections 
were made into the superior pancreatic arcades, inferior pan- 
creaticoduodenal artery, dorsal artery of the pancreas, splenic 
artery, and gastroduodenal artery. Conventional catheterization 
techniques were employed using no. 6 Becton-Dickinson thin or 
thick walled poiyethylene catheters 
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Approximately 40 ml of contrast material (meglumine iothal- 
mate 60% or meglumine diatrizoate 60%) was used when injec- 
tions were made into the celiac, splenic, or superior mesenteric 
artery. When the injection was made into the pancreatic arcades, 
inferior pancreaticoduodenal, or dorsal artery, 25-30 mi was 
used. The injection rate in the large arteries was 8 ml/sec; the 
small arteries, such as the pancreatic arcades, posterior inferior 
pancreaticoduodenal, or dorsal, the rate was 3—4 ml. When 
necessary, 8 ug epinephrine was injected into the splenic artery 
to constrict the splenic bed and improve delineation of the body 
and tail of the pancreas. 

Subtraction techniques were used routinely, and 2X magni- 
fication in six cases. Films were taken on a cut film changer. 
Exposures included the arterial, capillary, and venous phase. 
Data were analyzed for location, size, and vascularity of the 
tumor and for the vessel injected for localization. 


Results 


Eight of 10 tumors were unequivocally localized pre- 
operatively, recognized by a dense circumscribed blush of 
contrast material during the parenchymal blush phase. In 
only one patient was the adenoma localized after injection 
into the superior mesenteric artery. In the remaining seven 
patients, the tumor was localized only after subselective 
injections. Tumors in the head of the pancreas were dem- 
onstrated by subselective injection into the posterior 
inferior pancreaticoduodenal artery in three patients, the 
anterior inferior pancreaticoduodenal in one, and the 
dorsal artery in one. 

Correlation between tumor size and angiographic 
localization was inconclusive. The two tumors not localized 
were 1.5 cm in diameter. The remaining seven adenomas 
localized after subselective injections were all less than 2 
cm in diameter: 1.8, 1.2, 1.4, 1.7, 1.0, 0.7, and 1.0 cm, 
respectively. No correlation was found in the degree of 
tumor vascularity and angiographic localization, and all 
tumors had the same degree of vascularity microscopically. 

Anatomic location in relation to angiographic locali- 
zation was significant only when compared to vessels 
subselected. Five tumors located in the head of the pan- 
creas were localized with injections into the inferior 
pancreaticoduodenal and dorsal arteries. Two lesions, one 
in the body and one in the tail, were localized by injection 
into the dorsal artery of the pancreas. 

The adenoma was not localized in two cases; one in the 
tail and the other in the body of the pancreas. In both 
cases, the small arteries supplying the tumor could not 
be catheterized and injected. 
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Vasoconstrictive pharmacoangiography was not helpful. 
Subtraction techniques were used on all patients, but in 
only one was a lesion demonstrated with subtraction. 


Illustrative Case Reports 


Case 7 


For 3 years, this 46-year-old patient had experienced diplopia 
2 hr after meals that was relieved by food. Fasting blood sugars 
were 31 mg/100 ml with a serum insulin of 24 U/ml (normal less 
than 20 U/ml fasting). Both a late phase celiac (fig. 1A) and 
gastroduodenal (fig. 18) arteriogram showed no abnormal con- 
trast accumulations. Only when the injection was made into the 
anterior inferior pancreaticoduodenal artery was the small 
adenoma 0.7 cm in diameter localized in the head of the pan- 
creas (fig. 1C). Surgical removal led to relief of symptoms. 


Fig 1 Case 1. Late phase celiac (A) and gastroduo 
denal (8) arteriograms showing good pancreatic blush 
C, Anterior inferior pancreaticoduodenal arteriogram 
(double arrow) showing homogenous blush (arrows) of 
adenoma in head of pancreas 


Case 2 


This 18-year-old girl experienced episodes of confusion, with 
fasting blood sugars of 25-45 mg/100 ml. A high quality arterio- 
gram with injections into the celiac, gastroduodenal, and superior 
mesenteric arteries failed to demonstrate an adenoma. At 
Surgery, an adenoma was found in the tail of the pancreas and 
removed. One month after surgery, symptoms returned and the 
fasting blood sugar was again 40 mg/100 mi. 

A repeat angiogram with subselective studies was performed. 
The celiac study was normal. Early and late arterial phases of a 
selective injection into the gastroduodenal artery failed to dem- 
onstrate an adenoma (figs. 2A and 28). The midarterial (fig. 2C) 
and parenchymal blush phase (fig. 2D) of a subselective injection 
into the posterior inferior pancreaticoduodenal artery showed 
a 1.2 cm blush in the head of the pancreas. Because preoperative 
localization aided in the operative localization, a partial or total 
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Fig. 2.— Case 2. Early (A) and late phase (8) gastroduodenal arteriograms showing no evidence of adenoma Early (C) and late phase (D) posterior 
inferior pancreaticoduodena! arteriograms showing dense 1 2 cm diameter blush in head of pancreas (arrows) 
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pancreatectomy was avoided and the tumor was removed. The 
patient is now asymptomatic with normal fasting blood sugars. 


Case 3 


This 55-year-old female experienced episodes of confusion 
and was found to have repeated fasting blood sugars of 32-38 
mg/100 ml, high serum insulin of 9-46 U/ml, and an inap- 
propriate blood glucose and serum insulin response during intra- 
venous tolbutamide tests. A midphase celiac arteriogram with 
and without subtraction (fig. 3A) failed to show an adenoma. A 
dorsal pancreatic artery study without subtraction (fig. 38) was 
unremarkable, but the subtraction film (fig. 3C) clearly revealed 
a 1.7 cm adenoma. 


Case 4 


This 78-year-old white male experienced episodes of confusion 
and weakness of the left upper extremity for several months 
prior to admission. Fasting blood sugar was 27 mg/100 ml on 
one occasion and less than 50 mg/100 ml on three occasions. 
A glucose tolerance test revealed a fasting blood sugar of 49 
mg/100 ml and a fasting insulin of 37 uU/ml. 

A celiac and superior mesenteric artery study were both 
normal (fig. 4A). Injection of the posterior inferior pancreatico- 


Fig. 3.—Case 3. A, Celiac arteriogram showing no evidence of ade- 
noma. Dorsal pancreatic studies without (8) and with subtraction (C) 
show adenoma (arrows) in subtraction view only. 


duodenal artery (fig. 48) revealed a well circumscribed blush 1 
cm in diameter in the head of the pancreas. Fasting blood sugars 
became normal following surgery. 


Case 5 


This 62-year-old female experienced episodes of unconscious- 
ness lasting 20 min. The fasting blood sugar was 40-60 mg/100 
ml, serum insulin 4-21 U/ml, and an intravenous tolbutamide 
test showed an inappropriate glucose and insulin response with 
an insulin peak of 110 uU/ml at 10 min. 

Selective arterial injection in the celiac artery shows a good 
blush in the pancreas and large accumulation of contrast material 
in the spleen (fig. 5A). The 1 cm adenoma can be seen after 
subselective injection into the dorsal artery (fig. 58). The 
parenchymal blush shows dense accumulation in the entire 
pancreas with an even denser accumulation in the adenoma (fig. 
5C). This case illustrates the difficulties in visualizing lesions in 
the tail of the pancreas because of splenic accumulation of 
contrast which necessitates subselective studies. 


Discussion 


The diagnosis of an insulin-producing tumor of the pan- 
creas may be suspected from the patient’s history of 
“Whipple’s triad! Corroboration is provided by low fasting 
blood sugar, high fasting insulin before and after an oral 
glucose tolerance test, and an intravenous tolbutamide 
test. Angiographic localization preoperatively is important 
because small lesions may not be identified at surgery, 
and 15%-30% of patients may require additonal surgery 
because of inadequate preoperative localization [14, 15]. 

The difficulty of localizing islet cell adenomas angio- 
graphically is evident by the varying success rates reported 
and the small number of cases. Bookstein and Oberman 
[5] originally predicted a 20% success rate and later 
revised this estimate to 56%. Gray et al. [13], after a 
survey of the literature, projected a success rate of 63%. 
In a retrospective study Fulton et al. [11] predicted an 
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Fig. 4.— Case 4. A, Midvenous phase of superior mesenteric arteriogram. B, Late arterial phase of posterior inferior pancreaticoduodenal arteriogram 
showing adenoma inferior to pedicle of L2 on right. 


accurate localization rate of 90%. Madsen and Hansen 
[6] correctly localized 73% of insulin-producing tumors in 
11 cases. 

Much has been written about the ability to localize 
adenomas based on vascularity, size, and location as well 
as technical refinements such as pharmacoangiography, a 
kilovoltage of 70-75, magnification, and subtraction 
radiography. We and others [11, 16] found no correlation 
in the degree of vascularity of the tumors and their angio- 
graphic localization. All tumors in the present series were 
moderately hypervascular. No difference in the degree of 
tumor vascularity was found when the present series was 
compared with all islet cell adenomas removed at New 
England Deaconess Hospital before the advent of arteriog- 
raphy. Size was unimportant; the two tumors not localized 
were both 1.5 cm in diameter, while those demonstrated 
ranged from O.7 to 1.8 cm in diameter. 

The most striking finding in this series was that in only 
one instance was the lesion identified by an injection into 
the large arteries supplying the pancreas. All other lesions 
were located only after subselective injection into the small 
arteries of the pancreas. The key to successful localization 
would appear to be subselective catheterization and injec- 
tion into the artery supplying the tumor. These findings 
are contrary to those of Boijsen and Samuelsson [7] and 
Deutsch et al. [12] who predicted false positive studies 
because of increased concentration of contrast material 
near the catheter tip when the small intrapancreatic 
arteries were injected. Rather, the subselective injection 
resulted in a blush throughout the local area of blood 
supply with hyperconcentration in the pancreatic adenoma. 
Injections were made into the small intrapancreatic arteries 
without subintimal injections or false positive blushes. It 
must be emphasized that injections were never made 


without free back flow into the catheter tip. 

The location of the lesion in relation to the arterial 
anatomy and supply was also important in the two patients 
whose tumor was not localized by arteriography. In one 
case the lesion was in the tail of the pancreas. The dense 
accumulation of contrast material in the spleen from the 
splenic artery injection would have obscured the lesion 
even if it blushed with contrast material. The dorsal artery 
of the pancreas could not be catheterized and thus the 
tumor not demonstrated. Tumors in the tail of the pancreas 
will always be difficult to demonstrate because of contrast 
material in the spleen. However, they may be demon- 
strated by subselective injection as in case 5. Those over- 
lying the spine can sometimes only be identified by 
subtraction as in case 3. Subtraction was routinely 
performed on all cases. 

The other undiagnosed adenoma was in the body of the 
pancreas. The body of the pancreas was supplied by a 
small dorsal artery and a large pancreatica magna vessel 
arising from the splenic artery. Injection into the celiac, 
superior mesenteric, and inferior pancreaticoduodena! 
arteries failed to adequately opacify the body of 
the pancreas. 

Imaging an adenoma is undoubtedly enhanced by kilo- 
voltage in the 70-75 range as suggested by Madsen and 
Hansen [6]. Vasoconstrictive pharmacoangiography was 
not helpful in any case. Magnification was used in five 
instances and was helpful but not essential for localization. 
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Fig. 5.— Case 5. A, Celiac arteriogram with pancreatic blush in body 
and tail (arrow). Overlying spleen obscures detail. Early (8) and late phase 
(C) dorsal pancreatic arteriograms define blush overlying splenic hilum 
corresponding to adenoma in tail of pancreas. 
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Cholangiopancreatography and Pancreatic Cytology in 
Carcinoma of the Pancreas 


R. A. WILKINS! AND A. HATFIELD? 


Twenty-three histologically proved cases of carcinoma 
of the pancreas were investigated preoperatively with 
endoscopic retrograde cholangiopancreatography and 
cytologic examination of pure pancreatic juice collected 
after secretin stimulation. In 12 cases in which radiology 
was highly suggestive of carcinoma, cytology confirmed 
the result in seven. When radiologic findings were equiv- 
ocal, cytology was helpful in two of six cases. Cytology 
was most helpful in the patients in whom no diagnosis 
could be reached radiologically due to tumor invasion of 
the structures adjacent to the papilla. Malignant cells 
were found in all cases. 


Introduction 


Carcinoma of the pancreas remains one of the most dif- 
ficult neoplasms to diagnose preoperatively despite recent 
advances in technology. Many centers in the United King- 
dom now possess fiberoptic endoscopes for examination 
of the upper gastrointestinal tract, and in some hospitals 
the technique has been extended to include cannulation 
of the ampullla of Vater with injection of radiopaque con- 
trast medium to outline the pancreatic and biliary tree. 
This technique was first described by McCune et al. [1], 
and its value and safety have subsequently been confirmed 
by many investigators. 

This paper records findings in 23 laparotomy or autopsy- 
proved carcinomas of the pancreas and relates them to 
the cytologic results from the pancreatic juice aspirates 
obtained at endoscopic retrograde cholangiopan- 
creatography. 


Materials and Methods 


Patients suspected of having carcinoma of the pancreas under- 
went endoscopic examination of the upper gastrointestina! tract 
using an Olympus duodenoscope (model JFB). The studies were 
indicated because of clinical or biochemical findings, including 
abdominal pain, weight loss, and jaundice. In all cases there was 
histologic proof of pancreatic carcinoma. Laparotomy was per- 
formed on 17 patients, and open inspection and biopsy proof 
of carcinoma was obtained. Tumor resection was not possible 
in these cases; only palliative surgery was done. In the other six 
patients, histologic proof was obtained at autopsy. In a pre- 
viously reported series of 26 normal patients, there were no 
false positive pancreatograms or cytology results [2]. 

After viewing the ampulla of Vater. attempts were made to 
cannulate the biliary and pancreatic ducts. When a duct was 
penetrated, contrast medium (Angiografin 65% at 37°C) was 
injected under fluoroscopic control. The cannulated duct was 
filled completely if no obvious pathology was recognized on 
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fluoroscopy or radiographically (usually anteroposterior and one 
or more oblique projections). If a stricture was seen at fluoro- 
scopy, care was taken not to introduce more contrast medium 
beyond the stricture than absolutely necessary for diagnostic 
purposes. This precaution was an attempt to minimize the com- 
plication of infection following the procedure. The pancreatic 
duct system was considered filled when the main duct and side 
branches could be seen clearly. 

Acinar filling was avoided in most cases for fear of inducing 
pancreatitis or severe amylasemia, but localized acinar filling was 
felt permissible when it was uncertain whether a stricture was 
present. Acinar filling on the downstream side of a stricture was 
permissible and even desirable. In some instances the abrupt 
termination of the opaque acini outlined the edge of the mass. 

After the radiologic examination was completed, pancreatic 
juice was collected for cytological examination. In a few cases it 
was obtained prior to contrast injection. Secretin (1 U/kg body 
weight) was injected intravenously to stimulate flow of pan- 
creatic juice. When possible, the juice was collected with the 
cannula deep in the pancreatic duct; otherwise, it was aspirated 
with the tip of the cannula just inside the orifice of the papilla 
of Vater. The samples were processed in a cell centrifuge. 


Results 


The success rate in obtaining a radiologic study of the 
duct systems is as follows: in two cases, only bile ducts 
were filled; in nine cases, only pancreatic ducts; in eight 
cases, both duct systems; and in four cases, neither system. 

In the four cases where neither duct system was filled, 
the papilla was clearly seen and the endoscopic procedure 
was technically satisfactory. In two of the four cases there 
was clear evidence of tumor invading the wall, and in all 
four cases the failure to cannulate the ducts was judged 
to be due to tumor invasion rather than technical failure. 
In the two patients in whom there was obvious neoplastic 
invasion of the duodenal wall, there was positive brush 
cytology and biopsy evidence of ma’ gnancy. 


Appearance of Bile Ducts 


Of the two cases in which the biliary tree alone was 
examined radiographically, one showed an irregular stric- 
ture with proximal dilatation. The characteristics suggested 
an infiltrative process, probably from a carcinoma of the 
pancreas or common bile duct. The second patient had 
gallstones in the gallbladder and an asymmetric impres- 
sion, apparently extrinsic, at the porta hepatis. This was 
not thought to be a carcinoma radiographically. 

Of the eight cases in which both biliary and pancreatic 
duct systems were oOpacified, seven had an irregular stric- 
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TABLE 1 


Appearance of Common Bile Duct 


Appearance No. : 
Stricture with proximal dilatation... _ . 8 
Devito N: 65k x one nire nE a E ORD OS 3 
Lateralimpression................. 1 
MPN orcs did oo he Rea R eee 1 


Note. — Data from 10 cases of pancreatic carcinoma in 
which bile ducts opacified. 


TABLE 2 


Appearance of Pancreatic Duct 


Positive 

Appearance No Cytology 
Total ODStFUCHION:«.4.¢5.6c¢2e5« 6 2 
Subtotal obstruction.......... 6 5 
Duct narrowing or irregularity.. 5 1 


Note.—Data on 17 cases of pancreatic carcinoma in 
which pancreatic ducts opacified 


ture not more than 6 cm from the papilla with dilatation 
proximal to the stricture. In two cases showing stricture 
of the common bile duct and an additional case without 
stricture, there was also deviation of the bile duct in a 
medial direction (table 1). 


Appearance of Pancreatic Ducts 


Of the 17 cases in which the pancreatic duct was can- 
nulated and opacified with contrast medium, six had total 
obstruction thought to indicate a carcinoma. Six additional 
cases showed extreme narrowing of the main pancreatic 
duct of varying lengths. In all these cases there was dila- 
tation of the main pancreatic duct upstream to the stric- 
ture. These cases were thought to be highly suggestive 
of carcinoma. 

Five cases showed narrow areas in the main pancreatic 
duct which were not nearly as complete as in the other 
12 (table 2). In two cases the narrowing was greater than 
5 mm and in three less. In these patients the changes were 
clearly less marked than in the previous group, but in four 
out of five there was some upstream dilatation of the main 
pancreatic duct. In all 16 pateints with involvement of the 
main pancreatic duct varying from complete occlusion to 
irregularity only, there was a normal side branch pattern 
downstream to the obstruction. One case alone showed a 
very minor narrowing of the pancreatic duct in the body of 
the pancreas without signs of upstream dilatation. 

In occasional cases breakdown of tumor occurs and the 
contrast medium at pancreatography collects in irregular 
pools in the tumor substance. This phenomenon was seen 
definitely in one case and possibly in a second. 


E mmj 


Positive [== 
Cytology 


Radiology Radiology Radiology 
highly suspicious failed 
suggestive 


Fig 1.— Correlation of radiologic and cytologic findings. Radiologically 
suspicious category includes one case in which pancreatic duct not 
visualized but common bile duct had fairly characteristic stricture 


Correlation with Cytologic Findings 


Pancreatic juice cytology was obtained in all 17 cases 
and showed malignant cells in eight: in all but one of these 
the stricture in the main pancreatic duct caused an ob- 
struction or a subtotal obstruction (table 2). In one case 
only a short partially obstructing stricture was seen radio- 
graphically. All eight cases with positive cytology had 
carcinomas involving the head or neck of the pancreas. 
A more detailed analysis of the cytologic results has been 
reported by Smithies [3]. 

When radiologic findings were highly suggestive of 
carcinoma (12 cases), cytology provided useful confir- 
mation in seven. For the six patients in the radiologically 
suspicious group (including one in whom the pancreatic 
duct was not visualized), cytology provided confirmatory 
evidence in two. In the remaining five cases in which it was 
not possible to cannulate the ducts adequately, pancreatic 
juice cytology demonstrated malignant cells in all (fig. 1). 


Discussion 


Ogoshi and Hara [4] analyzed 42 cases of pancreatic 
carcinoma and identified four basic radiologic patterns: 
stenosed, obstructed, tapering, and cavernous. Kasugai 
et al. [5] analyzed 28 cases of carcinoma and divided their 
cases into carcinomas of the head and of the body and/or 
tail of the pancreas. In carcinomas of the head of the pan- 
creas they found strictures of the main pancreatic duct of 
varying extent and degree together with pancreatic field 
defects. In carcinomas of the body and tail they found 
strictures and obstructions of the main pancreatic duct, 
with stenosis and rigidity of the wall of the duct and dila- 
tation proximal to the stricture. They comment that to 
some extent these changes could be due to associated 
pancreatitis. Stadelmann et al. [6] reported on 54 cases of 
pancreatic carcinoma, the largest series to date. They 
followed a classification similar to that described by 
Ogoshi and Hara |4] and subdivided the stenosed type into 
those with and without interruption of the contrast 
medium column. 

Using the classification of Stadelmann et al. [6], six of 
our cases were of obstructed type and 11 of the stenosed 
type. We did not observe any cases of tapering of the main 
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pancreatic duct. Stadelman and co-workers [6] felt this 
to be a manifestation of a tumor developing in the 
periphery of the pancreas, especially the rare acinar type 
of carcinoma which leads to tapering and distortion of the 
main pancreatic duct without obstruction. Pooling of con- 
trast medium in the carcinoma was rare in our series, 
observed definitely only once. This single case also had 
clear evidence of a stricture of the main pancreatic duct. 

It is difficult to differentiate carcinoma from chronic 
pancreatitis purely on the basis of radiographic findings. 
It should also be emphasized that some of the changes on 
pancreatography attributed to carcinoma may well be 
due to coexistent pancreatitis [5]. 

In an attempt to improve the diagnostic accuracy of 
pancreatography, cytologic examination of pancreatic 
juice was performed. Pure pancreatic juice was used 
rather than duodenal aspirates because in the latter the 
cytology is often difficult to interpret and the collection 
time consuming. 

Cytology was most beneficial in patients for whom no 
diagnosis could be reached radiologically due to tumor 
invasion of the structures adjacent to the papilla. In this 
group cytology showed malignant cells in all cases and 
converted an endoscopic suspicion into a cytologic cer- 
tainty. It was least helpful when the radiographic findings 
were doubtful and there was greatest need for additional 
information. 
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Radiologic Manifestations of Esophageal Lymphoma 


RICHARD L. CARNOVALE!: * HARVEY M. GOLDSTEIN,! JESUS ZORNOZA,! AND GERALD D. DODD! 


Eight cases of esophageal lymphoma are presented. 
Contiguous involvement of the distal esophagus and 
stomach with narrowing and/or nodularity was the most 
common esophageal abnormality. Other appearances 
noted were an ulcerated mass, multiple submucosal 
nodules, and a pattern simulating varices. The spectrum 
of radiologic appearances with esophageal lymphoma is 
similar to lymphomatous involvement in the remainder of 
the gastroinestinal tract. 


The radiologic features of lymphomatous involvement of 
the gastrointestinal tract are well known, with the stomach, 
small bowel, and large bowel affected in decreasing order 
of frequency [1-3]. The esophagus is the least commonly 
involved hollow organ, representing less than 1% of cases, 
even when the initial clinical manifestation of lymphoma is 
in the gastrointestinal tract [2]. That esophageal lymphoma 
is not well recognized is evident by its omission from 
standard reference textbooks in radiology [4], oncology 
[5], and gastroenterology [6]. Only scattered cases have 
been reported in the English language literature |3, 7-11]. 


We report our experience with eight patients with 
lymphoma involving the esophagus. The spectrum of 
radiologic appearances is emphasized. 


Clinical Material 


The medical records, pathologic findings, and radiologic 
examinations were reviewed for eight patients with histologically 
proved esophageal lymphoma. Pertinent clinical information is 
summarized in table 1. The series included five men and three 
women ranging in age from 30 to 71 years. Four of the patients 
had histiocytic lymphoma, two had lymphocytic lymphoma, and 
one each had undifferentiated lymphoma and Hodgkin's disease. 
Four complained of dysphagia, while the others had no symp- 
toms referable to the esophagus. All had other gastrointestinal 
involvement: the stomach was affected in every instance and 
two patients had more distal disease as well. 


Radiologic Findings 


The most common radiologic appearance in our patients 
was involvement of the distal portion of the esophagus in 


TABLE 1 


Summary of Clinical Material 








Case Age and 
No Sex Diagnosis Gastrointestinal 
Symptoms 
: re 71,M Histiocytic Anorexia, 
lymphoma weight loss, 
no dysphagia 
ee 62, M Histiocytic Abdominal pain, 
lymphoma weight loss, 
dysphagia 
= EERE 67;F Lymphocytic Anorexia, 
lymphoma weight loss, 
no dysphagia 
ee SS 68, M Lymphocytic Asymptomatic 
lymphoma 
ae 30, M Histiocytic Abdominal pain, 
lymphoma dysphagia 
ee 34, F Histiocytic Anorexia, 
lymphoma dysphagia 
T EE N 69, F Undifferentiated Anorexia, 
lymphoma vomiting, 
no dysphagia 
s.& achat < 52,F Hodgkin’s lymphoma Dysphagia, 


(nodular sclerosing) 


epigastric pain 


Extent of Extra 
Gastrointestinal Gastrointestinal Radiologic 
Involvement Disease Appearance 


Distal esophagus, None Nodular distal 
stomach esophagus 
Proximal and Liver, Narrowed ulcer- 

distal esophagus, paraaortic ated proximal 
stomach nodes esophagus, 
nodular distal 
esophagus 
Distal two-thirds of Retroperitoneal Submucosal 
thoracic esophagus, nodes nodules 


stomach, duo- 
denum, colon 
Distal esophagus, 


Mediastinal and Nodular distal 


stomach, colon hilar nodes, esophagus 
bone marrow 
Distal esophagus, None Nodular distal 
stomach esophagus 
Distal esophagus, None Nodular distal 
stomach esophagus 
Distal two-thirds of Liver Varicoid 
thoracic esophagus, appearance 
stomach, duodenal 
bulb, small bowel 
Distal esophagus, Liver Nodular distal 


stomach esophagus 
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Fig. 1.—Case 6. Esophagogram showing enlarged nodular rugae in 
gastric fundus with similar nodularity and some narrowing in distal 
esophagus. 





association with contiguous involvement of the gastric 
fundus (cases 1, 2, 4-6, and 8). Six of the eight patients 
demonstrated this finding, which was characterized by 
nodularity and nonobstructive narrowing of the distal 
esophagus (figs. 1 and 2A). The radiologic appearance is 
virtually indistinguishable from the more common distal 
esophageal involvement with gastric carcinoma. An ad- 
ditional patient (case 7) also had contiguous involvement 
of the esophagus and stomach, but had more extensive 
esophageal disease extending to the proximal third of the 
thoracic esophagus. Unlike the others, this case was 
characterized by large nodular submucosal folds closely 
resembling esophageal varices or the varicoid form of 
esophageal carcinoma (fig. 3). 

After initial treatment for esophagogastric lymphoma, 
case 2 was also found to have additional involvement of 
the proximal third of the thoracic esophagus. This was 
manifested by an infiltrative process which produced 
narrowing of the esophageal lumen over a 9 cm segment. 
There was considerable nodularity as well as a single large 
ulceration (fig. 4A). 

The only patient without involvement of the gastro- 
esophageal junction (case 3) had multiple submucosal 
nodules throughout the lower two-thirds of the thoracic 
esophagus (fig. 5). The nodules were 1-2 cm in size and 
were particularly well demonstrated by double contrast 
esophagography. A similar nodular pattern was demon- 
strated in the patient’s colon. Major differential diagnostic 
possibilities for this appearance in the esophagus include 





Fig. 2 — Case 5. A. Esophagogram showing nonobstructive narrowing and irregularity of distal esophagus B. Esophagogram after local radiotherapy 
and chemotherapy showing considerable improvement with some residual narrowing and slight nodularity 
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Fig. 3.— Case 7. Esophagogram showing 
submucosal lymphomatous infiltration in thor- 
acic esophagus Creating appearance simulating 
varices. 








Q 


Fig. 5.— Case 3. Esophagogram showing multiple submucosa 
lymphomatous nodules (arrows) 


multiple leiomyomata or hematogenous metastases, such 
as those from malignant melanoma. 


Discussion 


Clinical evidence of gastrointestinal involvement. will 
develop in approximately 10% of patients with lymphoma 
[2]. In a smaller number of patients, the initial mani- 
festation may be in the gastrointestinal tract |1, 2]. In- 
volvement of the gastrointestinal tract by lymphoma is 
common at autopsy, present in about 50% of patients [2]. 

Lymphoma usually originates in the submucosa and may 
produce a diversity of radiologic changes in the gut. The 
involved area may manifest nodules of varying size, en- 
larged folds, ulceration, stenosis, and/or aneurysmal dila- 
tation. A preponderance of localized growth may produce 
a large polypoid mass. The spectrum of radiologic appear- 
ances in our patients with esophageal lymphoma is similar 
to features of lymphoma elsewhere in the gastrointestinal 
tract. 





<— 


Fig. 4.— Case 2. A, Esophagogram showing histiocytic lymphoma 
producing long area of irregular narrowing in proximal thoracic esopha 
gus. Large ulceration (arrows) within affected area. B, Esophagogram 
after local radiotherapy and chemotherapy showing marked improvement 
in appearance of esophagus. 
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Radiologic findings previously reported in esophageal 
lymphoma include polypoid masses with or without ulcer- 
ation, ulcerated stenosis, a large intramural mass, and a 
narrowed distal segment mimicking achalasia [3, 7, 8, 10]. 
Some of our cases demonstrate similar appearances. In 
addition, the varicoid pattern (case 7) and multiple sub- 
mucosal nodules (case 3) have not been previously de- 
scribed. Moreover, contiguous involvement of the 
esophagus and stomach has not been radiologically dem- 
onstrated. Whether this represents extension from the 
stomach, as with gastric carcinoma, or synchronous 
development at both sites is uncertain. 

When the esophagus is involved with lymphoma, the 
patient is often asymptomatic [2]. In our series, only half 
the cases had dysphagia. This may be related to the infil- 
trative nonobstructive nature of esophageal involvement. 
Even in the asymptomatic patient, careful examination 
of the esophagus is mandatory for staging purposes. This 
is particularly true of the esophagogastric region if there 
is evidence of other gastric involvement. 

As in other forms of gastrointestinal lymphoma, esopha- 
geal involvement in our patients was managed with radio- 
therapy and/or chemotherapy. In two patients studied 
after treatment, improvement was demonstrated radio- 
logically (figs. 2 and 4). The presence of esophageal 
lymphoma apparently does not significantly affect the 
overall prognosis, since six of the eight patients are living 
1-3 years after diagnosis and treatment; a seventh patient 
expired 9 years after initial diagnosis and treatment. 
Similar treatment success with long term survival has been 
reported by others [12]. 
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Retrograde Prolapse of the Ileocecal Valve 


H. PAUL HATTEN, JR,’ LEONIDAS MOSTOWYCZ,! AND PATRICK F. HAGIHARA? 


Retrograde prolapse of the ileocecal valve results when 
redundant mucosa produces prominent lips of the ileocecal 
valve. The prominent valve produces a filling defect within 
the cecum. With manual palpation or hydrostatic pressure 
of the barium column, this prominent ileocecal valve then 
prolapses in a retrograde fashion to produce a tapered 
defect of the terminal ileum. The pliable changing nature 
of this lesion is characteristic of a benign condition, and 
this combination of radiographic findings is pathognomonic 
of this normal variant. Two cases are reported with 
documentation by surgery and colonoscopy. 


The ileocecal valve represents a clearly defined radiological 
landmark, and this junction between the small bowel and 
cecum is the location of specific pathologic entities. Sev- 
eral distinct anatomic variants of the valve apparatus can 
mimic pathologic conditions; however, with careful radio- 
graphic observation these should be recognized as normal 
benign variants. 

We have recently observed two cases of retrograde 
prolapse of a prominent ileocecal valve. In this condition, 
redundant mucosa at the valve junction produces promi- 
nent lips. This is seen as a filling defect within the cecum 
(fig. 1A) which, under pressure, prolapses in a retrograde 
manner to produce a tapered defect of the terminal ileum 
(fig. 18). The pliable, changing nature of this lesion is 
characteristic of a benign conditon and is pathognomonic 
of this normal variant. 


Case Reports 
Case 1 


This 60-year-old white male was initially seen in surgery clinic 
with a history of bright red blood in his stools. Sigmoidoscopy 
at this visit revealed two sigmoid polyps which were removed. 

A barium enema was obtained, revealing a mass lesion within 
the cecum (fig. 2A) which prolapsed in a retrograde fashion to 
produce tapering and narrowing of the terminal ileum (fig. 28). 
Colonoscopy was performed, and multiple photographs clearly 
documented the filling defect within the cecum with prolapse of 
the ileocecal valve into the terminal ileum. The colonoscopist’s 
impression was that no excessive fat was present. The prominent 
ileocecal valve demonstrated no malformation or ulceration. It 
was pliable and changed shape, confirming its benignity. Repeat 
barium enemas after 3 and 9 months revealed no change in the 
appearance of ileocecal area. The patient was never anemic. No 
further workup was deemed necessary. 


Case 2 


This 47-year-old white male had been followed at several 
hospitals for chronic alcoholism. He was admitted to the Lexing- 
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ton Veterans Administration Hospital for evaluation of an epi- 
gastric mass. Moderate hepatomegaly with minimal acites was 
noted. There was no anemia and no history of bloody stools or 
melena. During workup for suspected neoplasm, a barium enema 
was performed. This study revealed a filling defect within the 
cecum (fig. 3A) which was demonstrated to prolapse in a retro- 
grade fashion (fig. 38) under hydrostatic pressure of the barium 
column. With full distension of the colon this defect was 
demonstrated to be entirely extracecal (fig. 3C). 

Following an ultrasound examination of the abdomen and 
visceral angiography, the patient underwent exploratory lapa- 
rotomy. There was no evidence of a mass within the liver, and 
needle biopsy was interpreted as cirrhosis. At this operative 
procedure, the ileocecal valve and colon were palpated. The mass 
within the cecum was pliable and easily prolapsed into and out 
of the cecum. The surgeon's impression was that there was no 
excessive fat in the ileocecal valve. The terminal ileum appeared 
and felt normal. The surgeon elected not to open the cecum or 
terminal ileum, and his impression confirmed the radiologic 
diagnosis of a prominent ileocecal valve. 


Discussion 


The radiographic anatomy of the ileocecal valve was 
thoroughly reviewed by Fleischner and Bernstein in a 
classic paper in 1950 [4]. They discussed normal anatomy 
and anatomic variants, including the manner in which 
prominent lips of the ileocecal valve can produce benign 
filling defects within the cecum. This appearance should 
be recognized by experienced radiologists. 

The initial report of retrograde prolapse of the ileocecal 
valve was by Rigler and Lasser in 1951 [1], and the only 





Fig. 1.—Diagram demonstrating how redundant mucosa produces 
prominent lips of ileocecal valve. Valve produces filling defect within 
cecum (A) and prolapses in retrograde fashion with manual palpation and 
pressure of barium column to produce annular defect of terminal ileum 
(8). 
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Fig. 2.—Case 1. A, View of cecum showing filling defect (arrows). B, Later film from barium study showing tapering and narrowing of terminal 
ileum (arrows) with no intracecal mass. 


other report of this condition was by Rubin et al. in 1962 
[2]. Both cases were surgically proved and both have 
x-ray findings identical to our patients. The monograph 
by Berk and Lasser [3] on the ileocecal area has a brief 
discussion of this entity with radiographs identical to our 
cases. 

On barium enema examination, a smooth rounded filling 
defect within the cecum is encountered which represents 
redundant mucosa at the ileocecal valve. This defect is 
pliable and changes shape on palpation. Manual palpation 
of the right lower quadrant combined with the hydrostatic 
pressure of the barium column then reduce the filling 
defect within the cecum and produce an annular defect of 
the terminal ileum. These findings are easily reproduced 
and are accentuated by air contrast studies. Colonoscopy 
is valuable to document the prominent lips of the ileocecal 
valve; surgery should be avoided. 

Retrograde prolapse of the ileocecal valve is a benign 
conditon; however, rarely, prominent lips can ulcerate 
and represent a source of gastrointestinal bleeding [5]. 
Remote differential diagnostic considerations include 
lymphoma, which can serve as a leading point for an in- 
tussusception into the cecum [6]. Primary adenocarci- 
noma of the ileocecal valve is a rare lesion which also can 
produce a similiar intussuscepting lesion [7]. One case of 


a chronic intussuscepting carcinoid of the ileocecal valve 
has been reported [8]. 

None of these lesions should be confused with retro- 
grade prolapse. In retrograde prolapse the valve is pliable 
and easily prolapses in and out of the terminal ileum. There 
is no bowel obstruction at the valve junction. Lipomatosis 
of the ileocecal valve can produce a bulky compressible 
lesion within the cecum; however, true lipomatosis has 
less tendency for retrograde prolapse [9, 10]. Lipomatosis 
of the valve implies more adipose deposition than present 
in this condition. However, both represent a pattern in a 
benign spectrum of normal variants of the ileocecal valve. 
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Computed Tomography of Abdominal Paraaortic Lymph Node 
Disease: Preliminary Observations with a 6 Second Scanner 


WILLIAM H. MARSHALL, JR.,! RICHARD S. BREIMAN, GEORGE S. HARELL, 
ELI GLATSTEIN, AND HENRY S. KAPLAN 


Eleven patients suspected of having tumor involving para- 
aortic lymph nodes were studied with the Varian 6 second 
whole body CT scanner. All patients had a pedal lymph- 
angiogram; six were abnormal. In three of these six, CT 
provided clinically important information on the extent of 
disease which was not detectable by other radiographic 
studies. CT scanning improved on lymphangiographic 
interpretation when large bulky nodes were only partially 
filled and when whole chains of nodes failed to fill. In both 
situations, the enlarged paraaortic nodes were well delin- 
eated on CT. The internal architecture and morphological 
abnormalities of small well filled nodes were better por- 
trayed by lymphangiography. In the four cases in which 
lymphangiograms were normal and the one case in which 
the lymphangiogram showed reactive hyperplasia, the CT 
scans were normal. 


We have used a Varian whole body 6 second CT scanner 
since September 1975. One of our early clinical efforts 
was directed to the evaluation of paraaortic nodes in 
patients with Hodgkin's disease, non-Hodgkin’s lymphoma, 
and other malignant diseases suspected of involving 
intraabdominal lymph nodes. 


Materials and Methods 


Instrumentation 


The prototype factory model of the Varian whole body 6 
second scanner was used exclusively in this study. This machine 
has a continuously rotating slip ring—equipped gantry with a 
collimated rotating anode x-ray source [1]. The source is pulsed 
once at every degree of gantry rotation to produce a flash of 
true fan beam radiation which, after traversing the part to be 
examined, is detected by an array of *°'Xe detectors on the 
opposite side of the gantry. 

The data are usually gathered during one rotation of 360° in 
6 sec. Data can also be accumulated from one or two successive 
rotations and amalgamated. The reconstruction of such a slice 
will have potentially higher definition. However, all the scans 
presented here and all the working Polaroid photographs were 
made from data accumulated in one 6 sec 360° rotation. This 
gives a skin dose of 3-8 R and produces (1) a density resolution 
of better than + 0.5% water in a standard 20.3 cm water phan- 
tom, (2) spatial resolution of 1.7 mm full width at half maximum, 
and (3) linearity when tested with plastic phantoms in the manner 
of McCullough [2]. The beam or slice thickness is 7.5 mm at the 
center of the patient. The prototype display system was a 
181 X 181 pixel matrix. The production model display will have a 
256 X 256 matrix. 
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No bowel preparation was necessary. Gas in the intestine and 
metal clips usually did not cause disturbing artifacts (see fig. 
7) due to the wide dynamic range of response and rapid scan 
time [1]. 


Method 


Eleven patients suspected of having paraaortic involvement 
with malignant diseases (10 with lymphoma, one with seminoma) 
were scanned with an average of 10 slices each. A preliminary 
abdominal film labeled with lead markers for subsequent identi- 
fication was obtained for all patients. The selection of scan levels 
was standardized with four scans at 2 cm intervals obtained 
through the midportion of the liver and spleen, followed by six 
or seven scans at 4 cm intervals through the lower abdomen. 
Working photographic prints of reconstructed scans were photo- 
graphed at a level of 20 Hounsfield units (H) and a window width 
of 80 H on Polaroid film. A Hounsfield unit represented 0.1% 
of the attenuation of water, where water was set to zero; 
therefore, 1 H equaled 0.5 EMI unit. 

The presence or absence of the outer contour of the aorta on 
its anterior, lateral, and posterior margins was recorded at each 
scan level from the working photographs. The clarity of the aortic 
contour was estimated from each serial scan down to the bifur- 
cation, where it became impossible to routinely distinguish the 
iliac arteries with certainty. The vena cava was similarly 
evaluated. The vena cava is normally obscured by surrounding 
liver in the upper abdomen. With a narrow window and careful 
attention to window level, the vena cava could be distinguished 
from the liver at the viewing console in some cases when it was 
not apparent on the working prints. Nevertheless, the data 
regarding the visibility of the aorta and vena cava is taken from 
the working prints made at the standard settings of 80 H width 
and 20 H level. The psoas contour was evaluated for symmetry, 
smooth outlines, appropriate size, and density. 

Lymphangiography results were then reviewed, and abnormal- 
ities at levels corresponding to the CT scans were noted. Six 
patients had staging laparotomies and one additional patient had 
peritoneoscopy after the CT examination. The presence or ab- 
sence of pathologic lesions in the paraaortic region was noted 
from surgical and pathologic reports and correlated with CT 
findings. 

Although an early effort was made to scan patients prior to 
lymphangiography and again as soon as practical after the 24 
hr lymphangiograms, it soon became obvious that this would 
result in large numbers of normal CT scans. To avoid this, some 
patients were also admitted to the CT protocol who had a prior 
abnormal lymphangiogram. These results were not known to 
the readers of the CT scans. Obviously, the presence of contrast 
material from lymphangiography on the CT scans provided 
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TABLE 1 


Summary of Findings 


S§S8SsSsSsSm90—”—90”0”$”$M90c TTT. oOo... 10.anmamm0 Iammo 


Case No. 


Histologic Diagnosis 


Lymphangiography 


ct 


Surgery 


>On 


i: a | E Nodular and diffuse lymphoma, Normal Normal No paraaortic nodes 
stage IV, marrow positive taken; mesenteric 
nodes showed nodular 
and diffuse lymphoma 
2 IG: 2) POENE Diffuse histiocytic lymphoma Reactive hyperplasia Normal Reactive hyperplasia 
< ee Nodular sclerosing Hodgkin’s Normal Normal Normal 
disease 
4 (fig. 3)...... Mixed cellularity, Hodgkin’s Abnormal paraaortic Enlarged paraaortic Hodgkin's disease, 
disease nodes nodes paraaortic nodes 
5 (fig. @)..45 ss Seminoma, site of origin Paraaortic mass Paraaortic mass larger Confirmed at 
undetermined than on peritoneoscopy 
lymphangiogram 
ei? i) ss Lymphocytic lymphoma, Left paraaortic nodes Abnormal bilateral None 
stage IV, marrow positive not visualized; right paraaortic nodes 
paraaortic nodes 
abnormal 
rE A PO Mixed cellularity, Hodgkin’s Left foot not cannulated; Bilaterally abnormal Massive iliac nodes 
disease right iliac and paraaortic nodes, iliac confirmed 
paraaortics abnormal nodes, and psoas histologically; no 
outlines paraaortic biopsy 
8.. Nodular sclerosing Hodgkin’s Abnormal bilateral Abnormal bilateral None 
disease paraaortic nodes 
- Nodular sclerosing Hodgkin's Abnormal bilateral Abnormal bilateral None 
disease, stage IV, marrow paraaortic nodes 
positive 
TOMO. herari Hodgkin’s disease Normal Normal Mesenteric nodes show 
reactive hyperplasia; 
no paraaortic nodes 
biopsied 
11............ Nodular sclerosing Hodgkin's Normal Normal Normal 


disease 


aall EEE 


additional information on location of the lymphatic structures. 
It did not cause artifactual streaking with this instrument. No 
patient received intravenous contrast, bowel preparation, or 
antiperistaltic drugs. 


Findings 


Table 1 shows the histologic diagnosis and the findings 
at lymphangiography, CT examination, and surgery. Four 
patients had a normal pedal lymphangiogram and a normal 
CT scan (cases 1, 3, 10, and 11). One patient had reactive 
hyperplasia at lymphangiography and a normal CT scan 
(case 2). At surgery, the lymphatic tissue was grossly 
normal and the pathologic specimen of the paraaortic 
lymph nodes showed reactive hyperplasia. The six remain- 
ing patients had abnormal lymphangiograms. In three of 
these six, CT produced additional information of clinical 
importance. 

Normal paraaortic lymph nodes may be visualized by CT. 
This point is illustrated by case 1, a 41-year-old man with 
nodular and diffuse lymphoma, lymphocytic type, of the 
terminal ileum who had been referred for radiation therapy 
after ileal resection. A staging protocol prior to therapy 
included CT before and after lymphangiography (fig. 1). 
Normal nodes are first seen unopacified and then opacified. 
The lymphangiogram was normal. In this case, CT had the 


resolution necessary to show an unopacified normal 
paraaortic node. 

Case 2 is a 41-year-old woman with diffuse histiocytic 
lymphoma of the left supraclavicular region. A CT scan 
was normal (fig. 2A). Lymphangiography showed reactive 
hyperplasia (fig. 28), a benign condition in which the 
nodes appear coarsely granular and sometimes slightly 
enlarged. At surgery, grossly normal paraaortic lymph 
nodes were found. Reactive hyperplasia was confirmed 
by histologic examination of the resected nodes. CT was 
not able to distinguish between reactive hyperplasia and 
morphologically normal nodes in this patient. 

Moderately enlarged paraaortic and parailiac nodes can 
be detected by CT. The internal architecture is better 
seen at lymphangiography, but our early CT results sug- 
gest there are other unopacified nodal groups in these 
regions which are not detected by lymphangiography. For 
example, a lymphangiogram in a patient with Hodgkin's 
disease (case 4, fig. 3A) shows moderately large foamy 
nodes. CT shows these abnormal contrast-filled nodes as 
large oval high density masses which tend to obliterate 
the aortic contour (fig. 38). The lacy or foamy pattern 
of the contrast material from lymphangiography is not 
appreciated because of the lack of resolution. Other un- 
Opacified structures, similar in size and shape to the 
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Fig. 1.— Case 1, nodular and diffuse lymphoma. A, CT scan before lymphangiography showing normal-sized right paraaortic node (arrow) and aortic 
contour without paraaortic disease. Vena cava not obvious. B, CT scan after lymphangiography at slightly higher level showing two normal nodes: one 
retroaortic and one only a few millimeters lateral to previously demonstrated unopacified node 





Fig. 2.—Case 2, diffuse histiocytic lymphoma. A, Normal CT scan prior to lymphangiography at level below aortic bifurcation. Iliac arteries, veins. 
and parailiac nodes not clearly differentiated. Psoas muscles symmetrical and well defined. B, Lymphangiogram showing normal sized foamy nodes 
consistent with reactive hyperplasia. Nodal internal architecture better documented than by CT 


filled nodes, are seen in the same CT scan and probably 
represent nonfilled abnormal nodes. 

Bulky paraaortic and parailiac lymph nodes may be 
better appreciated on CT than lymphangiography because 
they frequently are only partially filled by contrast material. 
This is illustrated by case 5, a 49-year-old man with a left 
cervical seminoma confirmed at biopsy. Intravenous urog- 
raphy showed a retroperitoneal mass with compression 
of the left ureter. Peritoneoscopy confirmed the presence 
of the retroperitoneal mass, and therapy was begun with- 
out staging laparotomy. The primary site was not deter- 
mined. A CT scan (fig. 48) demonstrated the extent of this 
mass, which was much larger than previously suspected 
by urography, lymphangiography (fig. 4A), and peri- 
toneoscopy. The radiation therapy portals were enlarged 
accordingly. 


CT is obviously advantageous when parailiac and para- 
aortic nodes fail to fill with contrast medium at lymph- 
angiography. This is demonstrated by cases 6 and 7. Case 
6 is a 53-year-old woman with a left axillary mass; biopsy 
showed a poorly differentiated lymphocytic lymphoma. A 
bipedal lymphangiogram produced bilateral filling of in- 
guinal and iliac nodes. The right paraaortic nodes filled 
and were markedly abnormal; the left paraaortic nodes 
did not fill because of lymphatic obstruction. The CT scan 
which had been done prior to lymphangiography and 5 
hr after intravenous pyelography showed bilateral nodal 
involvement at all scan levels (fig. 5). Again both the 
aortic contour and the vena cava outline are almost 
completely lost. 

Case 7 is a 33-year-old woman who developed a left 
lower quadrant mass and palpable inguinal nodes which 
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Fig. 3.—Case 4, Hodgkin's disease. A, Lymphangiogram showing enlarged foamy 
paraaortic nodes bilaterally at L2., L3, and L4 which continue caudad on left. B, CT scan 
at L3 after lymphangiography showing enlarged opacified paraaortic nodes. To left of 
contrast-filled enlarged nodes, there is an unopacified node (small arrow); others present 
in vicinity of vena cava (/arge arrow) 


Fig. 4.—Case 5, seminoma, A, Markedly abnormal lymphangiogram showing fragmented contrast, especially on left. Level of CT scan indicated by 
line. B, CT scan showing trilobulated mass extending predominantly to left, but also well to right of midline (arrows). Only small portion of nodal mass 
opacified by lymphangiogram. Left kidney displaced laterally and posteriorly by mass. There is loss of normal aortic and vena cava outlines 
due to replacement of fat by mass. 


were biopsied and shown to have mixed cellularity type Lymphangiography showed masses involving the opacified 
Hodgkin's disease. Lymphangiography was done only via right inguinal area and extravasation of contrast material 
the right foot, since cannulation of the left was impossible. into the peritoneum. The nodal chain on the left side did 
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Fig. 5.— Case 6, non-Hodgkin's lymphoma. Left paraaortic lymph node chain not filled during post-CT lymphangiography; lymphangiogram showed 
abnormal right paraaortic and iliac nodes. A, CT scan 5 hr after intravenous pyelography showing contrast material in collecting system of both kidneys 
Normal aortic silhouette partially obliterated by retroperitoneal masses. B, Lower scan showing aortic contour completely obliterated 





Fig. 6.—Case 7, Hodgkin's disease with left lower quadrant mass and palpable inguinal nodes. A, Lymphangiogram performed via right pedal can- 
nulation showing large right inguinal and iliac mass with extravasation of contrast. B, CT scan through pelvis showing loss of psoas muscle silhouette 
bilaterally with huge masses distorting usual symmetrical outline. Small quantity of contrast seen in right iliac mass but not left. Note extravasation of 
contrast in posterior peritoneum just anterior to right sacral ala. 


not fill (fig. 6A). CT demonstrated massive bilateral in- 
volvement throughout the paraaortic and iliac regions and 
extravasation of contrast into the peritoneum. The psoas 
was grossly distorted on scans at lower levels (fig. 68). 

The Varian scanner has a wide dynamic response and 
produces remarkably few artifacts from objects with high 
or low CT attenuation values [1]. Case 10 (fig. 7) was 
studied after laparotomy which disclosed Hodgkin's 
disease involving the mesenteric nodes. Metallic clips left 
at surgery to denote sites of involvement did not cause 
significant streak artifact |1]. The slice illustrated in figure 
7 shows a normal aortic outline. 


Discussion 


In this study, the results of lymphangiography and 
staging laparotomy (when available) were used to assess 
the accuracy of CT in the diagnosis of lymphoma involving 


the parailiac and paraaortic nodes. When a lymphangio- 
gram is interpreted as showing no evidence of tumor, 
the accuracy is 98% in cases of Hodgkin's disease and 
malignant lymphoma [3]. When false positive cases are 
included, the overall accuracy is still greater than 90% 
[3]. 

Little clinical experience with CT in diseases of the para- 
aortic nodes has been reported [4, 5]. In our series, five 
of 11 patients had normal CT scans. The lymphangiograms 
of four of these patients were also normal, indicating a 
good correlation in the normal group. The fifth lymph 
angiogram showed reactive hyperplasia, which was con- 
firmed by light microscopy. In this case, the aortic contour 
was well preserved and the paraaortic fat undisturbed. 

In our material, the aorta above the bifurcation was seen 
in the working photographs of all normal cases at all levels 
with only one exception. Thus absence of the aortic con- 





764 MARSHALL ET AL. 


ial 


ae oom 
es 

= 

at. 
ween. 
= 
ots 
— 
Rese” | 
3 





Fig. 7.— Case 10, Hodgkin's disease. Paraaortic nodes free of disease 
at exploratory laparotomy, but mesenteric nodes showed reactive hyper- 
plasia; metallic clips placed in mesentery. CT scan showing aortic shadow 
posterior to middle clip. Darkest areas represent bowel gas. Note absence 
of artifacts usually associated with extremely high-and low-attenuation 
objects. 


tour was a prime indicator of abnormality. Others have 
observed that the abdominal aorta is frequently visualized 
in normal studies but not as consistently as our data indi- 
cates (H. Redman, personal communication). The vena 
Cava was not consistently seen at all levels in the supine 
position in the normal cases. Thus the absence of its con- 
tour was less diagnostic of abnormality. The absence of its 
Outline On scans at consecutive lower abdominal levels 
did, however, suggest enlarged nodes adjacent to the 
vena Cava. 

The percentage of normal paraaortic nodes filled at 
lymphangiography has not definitely been established. 
While CT scanner has the resolving capacity to display a 
single normal node (fig. 1), whether normal paraaortic 
nodes can be consistently identified as such is not estab- 
lished. It is our impression that a small percentage of 
normal paraaortic nodes removed at staging laparotomy 
after lymphangiography are not filled with contrast. How- 
ever, when disease enlarges nodes and disturbs lymphatic 
flow, a larger percentage of nodes may not fill with con- 


trast material. In our patients both normal and enlarged 
nonfilled nodes were visualized by CT. 

lt must be emphasized that there is extensive clinic- 
opathologic correlation with the lymphangiogram. Our 
experience with body CT in disease of the abdominal lymph 
nodes is just beginning. In this study, CT added clinically 
useful information not obtainable by conventional radio- 
graphic techniques in three of the six patients with ab- 
normal lymphangiograms. On the basis of our initial 
experience, we believe, that CT better delineates disease 
in areas not normally filled by contrast material: for 
example, the paraaortic region in the upper abdomen 
(case 4). CT also demonstrates tumor in areas not filled 
due to obstruction of lymphatics by tumor (cases 6 and 7) 
and better defines the extent of large nodal masses only 
partially opacified (cases 5 and 7). CT seems to be useful 
for radiation treatment planning [6]. However, lymph- 
angiography better demonstrates abnormal architecture 
in normal-sized nodes. Potentially, CT has much to add to 
the diagnostic and staging evaluation of patients with 
abdominal lymph node disease. 
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Computed Tomography and Obstructive Biliary Disease 


THOMAS R. HAVRILLA,! JOHN R. HAAGA, RALPH J. ALFIDI, AND NORBERT E. REICH 


Forty-four patients with confirmed biliary disease were 
studied to determine the value of computed tomography 
(CT) in the diagnosis of biliary pathology. The results indi- 
cate that CT is useful and highly accurate in differentiating 
between obstructive (surgical) and nonobstructive (medi- 
cal) disease entities. Of the cases with proved obstruction, 
88% were correctly identified. All of the nonobstructive 
cases had positive CT correlation. In addition, the under- 
lying cause of the occlusion was determined in the majority 
of cases. 


Introduction 


Computed tomography (CT) of the total body is rapidly 
gaining acceptance as a noninvasive tool in the diagnosis 
of disease. Recently its role in the diagnosis of abnormal- 
ities of the liver has been described [1]. We undertook this 
study to determine the usefulness and accuracy of CT 
scanning in detecting disease of the biliary tree, including 
the capacity to distinguish between distended hepatic 
ducts of obstructive disease and nondistended ducts of 
nonobstructive liver disease. 


Subjects and Methods 


The case records of all patients referred for CT examination 
at the Cleveland Clinic from November 1975 to July 1976 were 
reviewed. A total of 44 proved to have biliary abnormalities with 
pathologic confirmation. The CT interpretation was then com- 
pared with other diagnostic radiographic imaging as well as 
pathologic findings to determine its accuracy in diagnosing 
diseases of the biliary tract. * 

Of the 44 patients, 40 were examined with the Ohio Nuclear 
whole body scanner (Delta 50). This unit obtains two simul- 
taneous slices 13 mm thick in about 2.5 min. Other properties 
of the machine have been described previously [2]. Respiratory 
motion was not limited. Patients were usually examined in the 
supine position after intravenous administration of 100 ml of 
iodinated contrast medium. Each patient was instructed to 
remain as motionless as possible. Scanning the patient in the 
right lateral decubitus position was often helpful in decreasing 
motion artifacts. 3 

The other four patients were examined using the Delta fast- 
scan equipment (Delta 50 FS) with the patients instructed to 
hold their breath. With this unit, a single 1 cm transverse tomo- 
graphic slice can be performed in 18 sec. Since so few patients 
were examined with the fast unit, no conclusions can be made 
regarding capabilities using the fast scan time. It has been sug- 
gested that two scans are required for each patient: the first 
without contrast medium and the second after intravenous ad- 
ministration of contrast material to detect the occasional lesions 
which may be masked by contrast (e.g., highly vascular carcinoid 
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metastases) [1]. Intravenous iodinated contrast agents tend to 
increase the attenuation coefficients of surrounding hepatic 
parenchyma. Abnormal hepatic parenchyma tends to increase 
slightly in attenuation. The bile ducts, however, remain the same 
density and appear to be unaffected. 

Patients were divided into two groups. One group consisted 
of 25 patients with intra- or extrahepatic biliary obstruction con- 
firmed surgically. The criteria for CT identification of biliary 
dilatation include visible enlargement of the gallbladder secon- 
dary to cystic or common bile duct obstruction (fig. 1A), dila- 
tation of the common bile duct with or without dilatation of the 
main hepatic radicles (fig. 18), and peripheral dilatation of the 
intrahepatic radicles implying obstruction proximally (fig. 1C). 

The normal gallbladder is seen as a low density structure in 
the right upper quadrant adjacent to the medial aspect of the 
right lobe of the liver. Bile ducts are usually evident in normal 
and abnormal patients, appearing as low density circular or 
elliptical structures measuring about 15-25 Hounsfield units 
(H). Confirmation by intravenous cholangiography that these 
branching structures do represent bile ducts has been previously 
reported [2]. Usually, hydrops of the gallbladder is seen as a 
low density area larger than the normal gallbladder and dis- 
placing the higher density hepatic parenchyma. Normal liver 
parenchyma measures about 50-60 H without contrast and 
80-90 H with contrast. In a clinically jaundiced patient, identifi- 
cation of a mass in the porta hepatis or pancreatic head can be 
regarded as presumptive evidence of an obstructive etiology 
(fig. 2). 

The other group consisted of 19 patients with nonobstructive 
biliary disease confirmed by surgery, autopsy, or liver biopsy. 
This group includes patients with biliary or Laennec’s cirrhosis, 
toxic or viral hepatitis, pancreatitis without obstruction, or similar 
entities. Confirmation of a pathologic condition was obtained 
in each instance. 


Results 


The results obtained for 25 patients with biliary obstruc- 
tion are summarized in table 1.* CT accurately diagnosed 
obstruction in all but three patients (88% accurate). 
Seven patients in this group had normal serum bilirubin 
levels but had surgical documentation of dilated biliary 
ducts. As outlined in table 2,* 19 patients examined for 
suspected biliary disease showed no evidence of obstruc- 
tion by CT. CT findings were confirmed surgically and 
pathologically in each instance. 


Discussion 
This study emphasizes the importance of CT in the 
investigation of patients with biliary problems and in the 
differentiation of blocked hepatic ducts from other hepatic 


' All authors: Department of Radiology, Cleveland Clinic Foundation, 9500 Euclid Avenue, Cleveland, Ohio 44106. 


* Detailed clinical information on these patients has been deposited with a documentation service. Order NAPS document no. 02985 from Nationa! 
Auxiliary Publications Service, c/o Microfiche Publications, P.O. Box 3513, Grand Central Station, New York, New York 10017. 
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Fig. 2.—CT scan of 56-year-old man with pruritis and jaundice showing 
large mass in head of pancreas (P) with associated multiple irregular low 
densities (arrows) compatible with pancreatitis with pseudocyst formation 
or cystic adenocarcinoma. Liver (L) is homogeneous. Laparotomy 
confirmed mucinous adenocarcinoma of the pancreas 


- NN e 
aa 


Fig. 1.— CT scan of 65-year-old man with painless jaundice and 
weight loss showing severe hydrops of gallbladder (arrows) seen 
as large round low-density structure (15-20 H) adjacent to liver 
(L). Large mass replacing head of pancreas (M) was found at 
laparotomy to be pancreatic adenocarcinoma encroaching on 
common bile duct. Contrast also seen within renal parenchyma 
and pelvis bilaterally. B, CT scan of 69-year-old man with jaundice 
and epigastric pain showing markedly dilated right and left main 
hepatic radicles (arrows) of low density radiating from common 
bile duct in porta hepatis. Surgery revealed obstructing carcinoma 
of pancreatic head. C, CT scan of 45-year-old woman with jaun- 
dice, bilirubin level of 9 mg/100 ml, fever of unknown origin, 
malaise, weight loss, and history of Hodgkin's disease showing 
proximal portion of gallbladder (G) moderately dilated. Small 
low-density circular structures (arrows) within liver parenchyma 
represent dilated peripheral intrahepatic radicles and imply prox- 
imal obstruction. Large 8 X 5 cm mass also present in porta 
hepatis (P), obliterating periaortic soft tissue planes. Gallbladder 
markedly dilated on lower scans. Surgical exploration disclosed 
lymphomatous infiltration of porta hepatis, pancreatic head, 
and duodenum 


disease. Our data proved CT to be highly reliable. The 
correct diagnosis of obstruction, as evidenced by hydrops 
of the gallbladder or dilatation of the biliary tree either 
proximally or distally, was made in 22 of 25 patients. 

There were two false positive CT interpretations in 
which biliary obstruction was not confirmed by operative 
cholangiography and exploratory laparotomy. One of the 
two patients had a carcinoma of the gallbladder with liver 
metastases. In our experience, it may be difficult to dif- 
ferentiate metastatic liver disease from dilated biliary ducts 
on the CT scan. The dilated ducts are usually of lower 
measured density (10-20 H) than metastatic lesions 
(40-50 H). Dilated biliary ducts are usually found to be 
branching on contiguous slices. Metastases are often large 
and irregular in comparison with bile ducts [3]. 

The third patient in whom CT did not correlate with the 
pathologic diagnosis represents a false negative interpre- 
tation. The CT scan was interpreted as normal, as was an 
intravenous cholangiogram. The patient had an elevated 
serum bilirubin level (3.5 mg/100 ml); at surgery, pan- 
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TABLE 1 


Confirmed Biliary Obstruction 


TABLE 2 


Confirmed Nonobstructive Biliary Disease 








i a a a a aaaaaaamamamamsmsmmiõ 
mmm 
CT Finding and Pathologic Diagnosis 








No. Cases CT Finding and Pathologic Diagnosis No. Cases 
Portal or pancreatic mass with biliary dilatation: Biliary air: 
Pancreatic carcinoma. 6.66665 cacam noypi aes e 6 Pancreas airite ai T a eta a 1 
Lymphoma (OaNCPBNS) 5 006s rai nra ae sods 2 Splenomegaly: 
Pancreatitis (pSeudoCySt)] -rome saing eren iie 1 Mylo Drós s anen aa a a es 1 
Carcinoma, ampulla of Vater. «2.22.5 .66 6.008204: 2 Cie. . oot owe eehde babe es 244 ) 3 
Portal INS OOOS sfc dokd ewes spo) esse Bee SS 2 Liver metastasis: 


Biliary dilatation: Breast Carcinoma... .. 2... crer essri 
Cystic duct obstruction: Colon carcinoma 
Stones 


1 
l ore 1 

Squamous cell carcinoma...... ahs l 2 
1 








5 a OS RE at Ea BES OETA SE 3 
GR e 0.5.28 earls oe HES ORES EEEE ET 1 Pancreatic carcinoma.........--.....-- 
Common bile duct obstruction: Portal mass or pseudocyst: 
UNOS 0% 00a Snag hed e cea e HEROS LT ELET 2 Pseudocyst (pancreatitis)............. 2 
e 5 65.526 48GA4 FSD ER EHS GeO E eR 2 Carcinoma of the pancreas... 5 A ao 1 
ie SERIES DUB. so 3 ee hwo oe EEEE EEEE 1 Rhabdomyosarcoma............ ete 1 
No ObStructon’ i... ni saw eee hota e wen eee 2 Negative: 
Negative: tT Common bile duct stone (no obstruction) . 1 
Pancreatitis with common bile ORME oo dane eee, 2a Ato ETTET 2 
a BISLA a y «eo on 6G we 169 athe ees 1 Small or fatty liver: 
TREES E cahan oid ra ods bk HERRERO oe 25 Cirrhosis..........--++-+--- = 3 a De 
TOs 6 ors ha yi ah Reine = E 19 
Note. — Range of total serum bilirubin was normal to 15 mg/100 ml. All 
cases confirmed by surgery, except one by percutaneous hepatic cholangiog- Note. — Range of total serum bilirubin was normal to 33 mg/100 ml. All 
raphy. CT accuracy rate was 88% (22/25) cases confirmed by surgery, autopsy, or liver biopsy. CT accuracy rate 100% 
* False positive: one had carcinoma of the gallbladder with liver metastases ` 


and one had calcific pancreatitis. 
t False negative. 


iji 


ily 


i 





Fig. 3.—58-year-old woman with abdominal pain and no jaundice. Plain film 
of abdomen revealed pancreatic calcifications. A, CT scan (supine position, 
Delta 50 FS) showing multiple calcifications (arrows) in enlarged head and body 
of pancreas. Mottled appearance of liver (L) consistent with dilated intrahepatic 
biliary ducts. Calcifications also present in abdominal aorta (arrowheads). On 
lower scan, gallbladder also moderately dilated. At surgery, pancreas “stony 
hard” Operative cholangiogram revealed dilated common bile duct secondary 
to extrinsic pressure. B, CT scan (Delta 50 FS) in right lateral decubitus position 


delineating calcific pancreatic mass (P) from liver parenchyma (L). Diagnosis was 
calcific pancreatitis. 


creatitis with a moderately distended gallbladder was 
found. On the operative cholangiogram the common bile 
duct was dilated and measured 22 mm in diameter with 
tapering of its distal end. Laparotomy was performed 1 
week after CT examination. 


In 17 of the 22 cases in which CT indicated obstruction, 


the underlying cause of the obstruction also was deter- 
mined. In five of the 22 patients, there was marked dila- 
tation of the distal intrahepatic radicles. Four of the five 
had biliary obstruction due to tumor; the fifth patient had 
calcific pancreatitis with a “stony hard” pancreatic head 
at laparotomy (fig. 3). The biopsy specimen was negative 
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for malignancy. These preliminary data suggest that dila- 
tation of the distal intrahepatic radicles implies severe 
long-standing obstruction proximally and is more com- 
monly related to malignant disease. However, more study 
is needed in this area. 

In two of the 22 patients, obstruction of the biliary tree 
with dilatation of the distal intrahepatic biliary radicles 
was noted prior to the onset of obstructive jaundice. 
These patients had no clinical or biochemical evidence of 
obstruction; for example, serum bilirubin and liver function 
studies were normal. On the basis of the CT scan, a predic- 
tion of imminent jaundice was made, and on clinical follow- 
up several weeks later both patients became clinically 
jaundiced. 

Of the 44 patients studied for Suspected obstructive 
biliary disease, 19 showed no evidence of obstruction by 
CT scanning. Exploratory laparotomy, autopsy, or liver 
biopsy confirmed the CT findings in each instance. 

Previous studies have shown that CT has an accurate 
resolution to 6 mm [4]. Theoretically, the resolution at- 
tainable is equal to the pixel width of the specific CT device 
being used. At present, much of the information depicted 
is lost secondary to periodic and aperiodic physiologic 
motions which cause a decrease in contrast and Spatial 
resolution and also introduce artifacts, especially with 
respiratory (Z axis) motion blurring [5]. A new and prom- 


ising experimental contrast agent AG-60.99 is taken up by 
the reticuloendothelial cells, increasing the density of the 
hepatic parenchyma and enhancing the appearance of 
bile ducts and the portal vessels [6]. It is hoped that tech- 
nical advances and newer contrast materials will improve 
the efficacy of CT scanning. 
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Serial Scintigraphy of Choledochal Cysts Using '*'l-Rose Bengal 
and '3'|-Bromsulphalein 


YOSHIHIKO OSHIUMI, CHIKASHI NAKAYAMA, KAZUNORI MORITA, 
YUJI NUMAGUCHI, ISSEI KOGA, AND KEIICHI MATSUURA 


Nine cases of congenital choledochal cysts are reported 
which were correctly diagnosed by '*'l-rose bengal or 
131|-Bromsulphalein (BSP) serial scintigraphy. They were 
classified by scintigraphic patterns into two types depend- 
ing on whether biliary obstruction was complete or incom- 
plete. All but two showed incomplete obstruction. The 
correct diagnosis may be difficult to make by scintigraphy 
if complete biliary obstruction is present. In such cases the 
clinical findings and other diagnostic studies, such as 
angiography or ultrasound, should be carefully con- 
sidered. Serial scintigraphy with ‘°'l-rose bengal or 
131|.BSP is nontraumatic, safe, and provides increased 
diagnostic accuracy. It is the examination of choice when 
choledochal cysts are suspected clinically. 


Congenital choledochal cysts are rare developmental 
anomalies which occur more frequently in Japan than 
elsewhere [1]. They are predominantly seen in females 
younger than 10 years of age [2]. Williams et al. [3] and 
others [4-6] have reported the usefulness of serial liver 
scintigraphy using !°!l-rose bengal in diagnosing this dis- 
order. This paper categorizes the scintigraphic patterns 
of nine patients with this abnormality in whom ‘°'I-rose 
bengal or !341-Bromsulphalein (BSP) scans were performed 
and reemphasizes the diagnostic value of serial 
scintigraphy. 


Subjects and Methods 


Seven of the patients were female and two were male. Eight 
were younger than 15 years of age; one was 22 (table 1). Serial 
scintigraphy was performed at 20 min, and at 1, 4, 24, and 48 
hr after intravenous administration of 50-150 uCi **'l-rose 
bengal or !3*I-BSP. A Nuclear Chicago Pho/Gamma Ill camera 
was used. Liver scintigraphy with '98Au-colloid or °%"Tc-labeled 
compounds was performed in seven of the cases. 

Choledochal cyst was confirmed surgically in six of the patients 
and in three clinically. 


Results 


Scintigraphy with '%Au-colloid or 9°"Tc-labeled com- 
pounds revealed hepatic images with compression defects 
caused by masses occupying the right upper quadrant in 
all cases. Some had large filling defects in the area of the 
porta hepatis. Cysts were classified by scintigraphic pat- 
tern into types | and Il depending on whether biliary ob- 
struction was incomplete or complete, respectively. All 
except two were type I. 


Representative Case Reports 
Type I: Incomplete Biliary Obstruction 


Case 6. An 8-year-old female with recurrent episodes of jaun- 
dice since infancy developed abdominal pain and general fatigue. 


TABLE 1 


Summary of Case Material 











C 
Case Sex and Drip Infusion Gastrointestinal Type by 
No. Age (yr) Cholangiography Examination Scintigraphic 
Pattern 
Bore ep eee ae No visualization Antrum and duodenum | 
compressed 
F A A ENE Fe M, 1 No visualization Duodenum compressed | 
E TAR eee A F,8 No visualization Duodenum compressed | 
are ee F3 Dilated common bile duct Duodenum compressed | 
hss be 5s Se 9h Se Bux F, 1 rer Duodenum compressed II 
o SAREE TPT ee No visualization Antrum and great curvature | 
of stomach compressed 
Wi RA F,14 No visualization Duodenum compressed II 
er ETETE M, 5 Dilated common bile duct Duodenum compressed | 
O a darten F,22 No visualization Duodenum compressed | 





Note. —All patients had an abdominal mass. Scanning agent was '?'l-rose bengal except for cases 3 and 
8 (131|-BSP). Cases 3 and 9 underwent celiac angiography which revealed an avascular mass. Cases 4—9 were con- 


firmed surgically; cases 1-3, clinically. 


Received October 19, 1976; accepted after revision February 8, 1977. 


' All authors: Department of Radiology, Faculty of Medicine, Kyushu University, Maidashi 3-1-1, Higashi-Ku, Fukuoka 812, Japan. 
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Fig. 1.— Case 6. Serial liver scintigraphy with '3'l-rose bengal. A, 
Scintigram at 20 min showing compression defect on inferior margin of 
liver. B, Scintigram at 4 hr showing radioactivity mainly in dilated biliary 
tract, including choledochal cyst. C, Scintigram at 48 hr showing radio- 
activity in colon and rectum: there is still activity in biliary tract. 





B 


Fig. 2.— Case 9. A, Liver scintigraphy with 99Tc-phytate showing 
large area of decreased uptake near inferior margin of right lobe of liver 
and porta hepatis. B and C, '3'l-rose bengal scintigraphy at 20 min (B) 
and 4 hr (C) showing decreased uptake in inferior portion of liver initially, 
and subsequent concentration of isotope in that portion, representing 
dilated biliary tract. 





Fig. 3.—Case 5. Serial liver scintigraphy with '3'l-rose bengal at 20 
min (A) and 4 hr (8) showing decreased uptake in inferior margin of right 
lobe of liver initially, but no activity in biliary system at 4 hr. Uptake seen 
in both kidneys. 


A large cystic mass was palpable in the right upper quadrant. An 
upper gastrointestinal series revealed that the mass was situated 
between the greater curvature of the stomach and the second 
portion of the duodenum. Oral cholecystography and drip in- 
fusion cholangiography showed no visualization of the biliary 
tract. 

Serial scintigraphy with '?'l-rose bengal showed a dilated 
biliary tract corresponding to the mass. On the delayed scinti- 
grams, the radioactive isotope passed through the bile duct into 
the colon (fig. 1C). At surgery, saccular dilatation of the entire 
common bile duct was found. 

Case 9. A 22-year-old female who complained of frequent 
abdominal pain since childhood became jaundiced. A large cystic 
mass was palpable in the right upper quadrant. An upper gastro- 
intestinal series revealed a compression defect in the pylorus 
and on the greater curvature of the stomach. Oral cholecystog- 
raphy and drip infusion cholangiography showed no visualization 
of the biliary tract. 

Liver scintigraphy with 9°"Tc-phytate revealed hepatomegaly, 
a large filling defect in the porta hepatis, and compression of 
the right lobe of the liver (fig. 2A). Dilatation of the intra- and 
extrahepatic bile ducts was suspected. Celiac and superior 
mesenteric angiography clarified a large, well circumscribed 
avascular mass in the area of the porta hepatis. The mass was 
unrelated to the pancreas, but its exact Origin could not be 
determined. 

Serial scintigraphy with !31l-rose bengal showed the biliary 
tract to be enormously dilated. A delayed image revealed ac- 
cumulation of the nuclide in an avascular mass which was 
previously demonstrated angiographically (figs. 2B and 2C). At 
surgery, a large choledochal cyst measuring 8 X 15 X 16 cm 
was found. 


Type Il: Complete Biliary Obstruction 


Case 5. A 1-year-old female jaundiced since birth, had stools 
which gradually became acholic. A large soft immovable cystic 
mass was palpable in the right hypochondrium, extending 8 cm 
below the right costal margin. An upper gastrointestinal series 
showed a compression defect in the second portion of the 
duodenum. 

Serial scintigraphy with !3'l-rose bengal showed the liver to 
be compressed by a large abdominal mass: the bile ducts were 
not visualized (fig. 3A). Delayed scintigraphy failed to show the 
intestinal tract. Only images of the kidneys were seen (fig. 38). 


SCINTIGRAPHY OF CHOLEDOCHAL CYSTS 771 


At surgery, the hepatic and common bile ducts were dilated, 
with oval lumens, from a point 2 cm proximal to the origin of 
the cystic duct to the distal portion of the common bile duct. 


Discussion 


Although choledochal cyst is a rare disorder in western 
countries, it is believed to occur more frequently among 
the Japanese. About one-third of all cases in the world 
literature are from Japan [1]. The disorder is found pre- 
dominantly among females younger than 10 years, but it 
occurs occasionally in young adults [2]. 

According to Yotsuyanagi [7], the main factors in its 
pathogenesis are congenital dilatation of the proximal 
portion of the common bile duct and stenosis or atresia 
of the distal portion. Morphologically there are three forms 
of choledochal cysts: (1) congenital cystic dilatation of 
the common bile duct, (2) congenital diverticula of the 
common bile duct, and (3) congenital choledochocele [1]. 
Arthur and Stewart [8] added a fourth, namely, multiple 
biliary cysts. They postulated that it was the result of 
multiple areas of weakness in the walls of both the intra- 
and extrahepatic bile ducts. 

Cystic dilatation of the common bile duct is the most 
frequent form and its definitive diagnosis depends upon 
opacification by intravenous cholangiography. However, 
if the serum bilirubin exceeds 4 mg/100 ml, opacification 
of the bile ducts may be expected to occur in only 9% of 
cases [9]. 

Ultrasound and angiography may clarify the nature of 
the mass but often prove inconclusive in the diagnosis of 
choledochal cysts. Williams et al. [3] were the first to 
report that !°!l-rose bengal scintigraphy was the most 
effective procedure in diagnosing choledochal cysts; 
similar reports followed [4-6]. 

We found two patterns of scintigraphy using '°'l-rose 
bengal or }°1I-BSP: type I, a dilated common bile duct and 
delayed excretion of radioactive isotopes into the duo- 
denum (incomplete obstruction); and type Il, nonvisual- 
ization of the bile duct without excretion of the radioactive 
isotope into the duodenum (complete obstruction). Seven 
of our nine cases were type |; two were type II. 

lf a cyst is visualized at the common bile duct scinti- 
graphically using !°!l-rose bengal or /°'I-BSP, a diagnosis 
of choledochal cyst can be made even if the patient is 
asymptomatic [4]. Delayed images, sometimes up to 72 
hr after the procedure, may be necessary for correct 
diagnosis. However, since type II cysts cannot be detected 
scintigraphically, the correct diagnosis may be difficult. 
The clinical findings and other diagnostic studies, such as 


angiography or echography, should be carefully con- 
sidered. The right kidney image should not be mistaken for 
the dilated biliary system. 

We regard serial scintigraphy using ‘*'l-rose bengal or 
1311.BSP as nontraumatic and safe; it provides increased 
diagnostic accuracy and is the examination of choice when 
choledochal cysts are suspected clinically. Although we 
used !3!l-rose bengal or }°4I-BSP, radiopharmaceuticals 
labeled with 99"Tc recently have been used in liver and 
biliary tract studies [10, 11]. They have many advantages 
over the iodine-labeled isotope in image quality, radiation 
dose, expense, and rapid excretion, and will be the 
hepatobiliary radiopharmaceuticals of choice in the future. 
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Combined Radionuclide and Ultrasonic Assessment of Upper 
Abdominal Masses in Children 


GARY F. GATES! AND JOHN H. MILLER! 


Two young adults and 22 children with upper abdominal 
masses were evaluated by hepatic scintigraphy and gray 
scale ultrasonography. Abnormal static scintigrams were 
subidvided into two groups on the basis of tumor vascu- 
larity as shown on the initial dynamic portion of the study. 
Ultrasonic evaluation resulted in four categories: uni- 
formly densely reflective, densely reflective with internal 
sonolucencies, poorly reflective with some internal com- 
ponents, and sonolucent. Images of liver perfusion and 
radionuclide accumulation (scintigraphy) plus images of 
internal architecture (ultrasonography) allow accurate 
assessment of intra- or juxtahepatic masses. The combined 
information was more useful than that from either study 
alone. 

Introduction 


Intra- or juxtahepatic masses can be difficult diagnostic 
problems in children. Most standard radiographic exam- 
inations are limited to detecting calcium in a mass or dem- 
onstrating displacement of adjacent organs, with the 
exception of intravenous urography in cases of renal 
tumors. Angiography permits direct assessment of tumor 
vascularity, but it is time consuming and has an associated 
risk. 

Radionuclide hepatic scintigraphy and gray scale ultra- 
sonography are complementary studies ideally suited for 
evaluating these masses. Dynamic radionuclide scintig- 
raphy can assess the vascularity of a hepatic mass, which 
is useful in subcategorization since most lesions have 
similar static scintigraphic appearances. Sonography can 
characterize the internal consistency of a mass and dis- 
tinguish solid from cystic components. Furthermore, ultra- 
sound can directly assess a juxtahepatic mass, which by 
scintigraphy may be evident only by its effect on liver- 
spleen malpositioning. This study analyzes the contribu- 
tions of both techniques in evaluating upper abdominal 
masses in children. 


Materials and Methods 


This study included 24 patients with upper abdominal masses: 
22 children ranging in age from newborn to 16 years, and two 
long term patients with type 1 glycogen storage disease (aged 
21 and 31 years). ??"Tc sulfur colloid hepatic scintigrams were 
performed using a dose of 0.05 mCi/kg. Static imaging was 
preceded in all but one case by hepatic scintiangiography using 
a rapid inection of °°™Tc sulfur colloid. A gamma camera ac- 
cumulated 150,000—300,000 counts using a low energy, high 
resolution, parallel hole collimator with static imaging initiated 
5-10 min after radionuclide administration. Occasionally a 
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diverging or converging collimator was used in instances of 
considerable hepatomegaly or for tiny patients, respectively. 

At first the dynamic portion of the examination was processed 
as an analog study; data were accumulated on videotape and 
played back at selected 10—15 sec intervals for image generation. 
Later a digital computer was used, with the dynamic portion of 
the study framed in 5—10 sec intervals. A 60 sec composite 
image of initial hepatic perfusion was generated for both analog 
and digital studies. 

Static imaging was performed in at least three projections, 
usually anterior, right lateral, and posterior views. Anterior 
oblique views were also performed, especially if the patient's 
condition did not permit lateral or posterior imaging. 

Ultrasonic sections of the upper abdomen were obtained using 
a gray scale instrument. A 2.25 mHz transducer was used with 
output and gain setting varied according to patient size. Mineral 
oil was used to assure transducer-skin coupling; for infants with 
an unhealed umbilicus, aqueous gel was substituted. 


Results 


Of the 24 upper abdominal masses evaluated, 14 were 
intrahepatic (11 originating within the liver and three 
metastatic) and 10 juxtahepatic. Scintigraphy showed 
focal hepatic defects usually associated with abnormal 
vascularity, liver or spleen displacement, and/or abnormal 
vascularity in extrahepatic masses. Ultrasonography re- 
vealed abnormal areas to be uniformly densely reflective, 
densely reflective with internal sonolucent components, 
poorly reflective with some internal components, or sono- 
lucent (tables 1 and 2). One small hepatic adenoma demon- 
strated by scintigraphy was not evident by ultrasonography. 
Tissue diagnosis was obtained in all cases except two: one 
Cavernous hemangioma diagnosed by angiography and 
a small focal scintigraphic defect compatible with an 
adenoma in a patient with type 1 glycogen storage disease. 


Vascular Hepatic Tumors 


Four hepatic tumors were vascular on dynamic scintig- 
raphy: cavernous hemangioma, hepatoblastoma, hepatic 
adenoma, and hepatoma. They were visualized during the 
early dynamic portion of the examination after passage of 
radionuclide into the aorta and hepatic arteries. Phago- 
cytosis of radionuclide did not occur in these areas since 
there were no Kupffer cells; consequently all had focal 
defects on the subsequent static scintigrams. The caver- 
nous hemangioma and hepatoma had multiple defects, 
while the abnormality occurring with the hepatoblastoma 
and adenoma was solitary. The cavernous hemangioma 
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TABLE 1 


Ultrasonic Classification of Masses 








Ultrasonic Category 
and Type of Mass 


Pathologic 
Characteristics 





Uniformly densely reflective: 
Hepatoblastoma........... 
Neuroblastoma............ 


Solid tumor 

Nodular mass with soft 
centers 

Clusters of solid 
tumor nodules 

Circumscribed mass of 
solid tumor or 
organizing hemorrhage 


HODOM- J 66s sides 


Wilms’stumor............. 


Densely reflective with internal 
sonolucencies: 

Hepatoblastoma......._._... Tumor with central 
necrosis 

Tumor with areas of 
hemorrhage and cystic 
necrosis 

Solid nonencapsulated 
tumor composed of whorls 
of connective tissue 


Wilms’stumor............. 


Mesoblastic nephroma. 


Poorly reflective with some 
internal components: 


Firm solid tumor 

Multilocular cysts with 
mucinous and gelatinous 
material separated by 
fibrotic septa 

Solid tumor 

Large and small cyst 
containing hair 


Lymphoma............... 
Hepatic hamartoma......... 


Hepatic adenoma.......... 
Ovarianteratoma...._....... 


Testicular embryonal 
Carcinoma metastatic to 
retroperitoneum......... Primary, tumor with 
necrosis; metastatic site 
never directly viewed 

Multivascular tumor at 
angiography 

Necrotic tumor 


Cavernous hemangioma. . 


Cystic neuroblastoma....... 
Sonolucent: 
PIDSCESS wc ci aasacecudons 
Benign cystic 
hepatoblastoma.......... 
Choledochalcyst........... 


Liquified purulent material 


Unilocular cystic mass 
Fluid-filled sac 





retained radiocoiloid in the abnormal vascular channels 
longer than the other tumor types. 

The sonographic defects varied among the tumors. The 
hepatoblastoma (fig. 1) and hepatoma were densely re- 
flective and solid, whereas the cavernous hemangioma 
(fig. 2) contained multiple poorly reflective defects with 
scattered internal echoes presumably due to the many 
vascular channels. The adenoma was poorly reflective but 
with some internal echoes and poor through-sound 
transmission 


Nonvascular Hepatic Tumors 


The remaining hepatic masses (including two additional 
hepatoblastomas, one necrotic) were avascular on dy- 


namic scintigraphy and were associated with solitary 
defects on static imaging. However, the ultrasonic features 
were variable. The nonnecrotic hepatoblastomas and 
metastatic neuroblastomas were densely reflective and 
solid (fig. 3). Necrosis ultimately occurred in both of these 
hepatoblastomas plus two Wilms’s tumors and was evident 
by the presence of internal sonolucencies. 

Several neoplasms were identified as poorly reflective 
masses containing some internal echoes; yet, unlike simple 
cystic structures, they had poor through-sound trans- 
mission. These masses were either partially liquified with 
internal septation (e.g., hepatic mesenchymal hamartoma, 
fig. 4) or nearly uniformly homogeneous (e.g., lymphoma, 
fig. 5). 

Fluid-filled structures freely transitted sound and had 
no internal echoes (e.g., hepatic abscess, fig. 6). They had 
regular smooth borders unlike the markedly irregular 
borders of the lymphoma shown in figure 5. 


Extrahepatic Masses 


Both intra- and extrahepatic masses compressing the 
liver resulted in localized scintigraphic defects. The intra- 
hepatic location of a mass can be identified if it is 
surrounded by nuclide-containing liver parenchyma. How- 
ever, a tumor arising superficially on the liver surface may 
produce scintigraphic features similar to an extrahepatic 
mass compressing or invading the liver. In this instance 
ultrasound can potentially demonstrate the extrahepatic 
origin (e.g., neuroblastoma, fig. 3). 


Discussion 


Ease of performance, accuracy, safety, and little or no 
radiation exposure are major reasons for the widespread 
use of nuclear and echographic imaging. The accuracy of 
radiocolloid scanning in diagnosing liver disease has been 
reported as between 70% and 85% |1-3]. Rosenfield and 
Treves [4] had 95% accuracy in predicting abnormalities 
in a group of children and predicted normality with 86% 
accuracy; the smallest focal lesion detected was 2 cm. 

The overal accuracy of ultrasound in predicting the 
presence of disease is 73% [1]. This will probably be 
revised upward following wider application of newer gray 
scale instruments. Both A and B mode have been used to 
evaluate abdominal and hepatic masses in children. Cystic 
lesions as small as 1.5 cm and solid lesions of 2.5-3 cm 
are detectable by sonography [5, 6]. Use of gray scale has 
resulted in 95%-98% accuracy in cyst identification, 
especially of those over 2 cm in diameter [5, 7]. 

Radiocolloid imaging has been considered more sensi- 
tive than echography in detecting hepatic abnormalities 
[1]. The dome and lateral portions of the right lobe are 
difficult regions to examine with ultrasound. The porta 
hepatis and left lobe are difficult areas for scintigraphic 
interpretation due to the many possible anatomic vari- 
ations. Fortunately, these studies are complementary, each 
supplementing the weak areas of the other [1, 8]. 
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TABLE 2 


Results of Scintigraphic and Ultrasonic Examination 


vio 


—————————————————————————————————————————————————— —— ———eeeeeaeaeaeoeaeoo080—000OSOSSsS oaoawaooa—\-wowmo 


Radionuclide Scintigraphy 


Static 


Dynamic 


Gray Scale 
Ultrasonography 


i 


Hepatic masses originating 
in liver: 
Hepatoblastoma............... 


Type 1 glycogen storage disease: 
With hepatoma.............. 
With adenoma i anasi 46645 


With probable adenoma....... 
Cavernous hemangioma....... 


Hepaticlymphoma........... 


Hepatic mesenchymal 
hamartoma... 6654s e sa 


Hepatic abscess. ..... 2 i.a444- 
Benign cystic hepatoblastoma . . 
Hepatic masses originating 
outside liver: 
Metastatic Wilms’stumor....... 
Metastatic neuroblastoma....... 


Juxtahepatic masses: 
Right Wilms’s tumor.........-.-. 


Left Wilms’s tumor...........-- 
Mesoblastic nephroma........ 


Abdominallymphoma....... 


Testicular embryonal carcinoma 
metastatic to retroperitoneum . . 


Intraabdominal ovarian 
teratoma- 24 ov 65.98 Rowe ees 

Cystic neuroblastoma.........-. 

Choledochal Cyst. ses s+. ..8 4: 


Perihepatic abscess............ 


Three with 
focal defect 


Focal defects 
Focal defect 


Focal defect 

Multiple focal 
defects 

Focal defect 


Liver displacement 
by inferior mass 

Focal defect 

Focal defect 


Focal defect 


Two with 
focal defect 


Liver displaced by 
posterior mass 
Spleen displaced 
by posterior mass 
Liver displaced 
by posterior mass 
One normal; one 
with liver edge 
distorted 


Spleen displaced 
Normal 
Liver displaced 


by inferior mass 


Liver displaced 
inferior mass 
Focal defect 


Two with avascular 
defect; one with 
transient early per- 
fusion in abnormal area 


Mixed flow abnormalities 
Vascular defect 


Normal 

Prompt uniform 
perfusion 

Avascular defect 


Liver flow normal but 
mass avascular 

Avascular defect 

Avascular defect 


Avascular defect 


Two with 
avascular defect 


Decreased flow in portion 
of displaced liver 
Avascular mass 


Decreased flow in portion 
of dispiaced liver 

One with transiently 
increased flow in left 
upper quadrant mass; 
one normal 


Normal 


Avascular subhepatic 
mass 
Suboptimal study 


Avascular subhepatic 
mass 
Avascular defect 


All three densely reflective (developed 
sonolucencies due to necrosis 
after therapy) 


Densely reflective 

Poorly reflective with scattered 
internal echoes 

No lesion identified 

Multiple poorly reflective defects 
with scattered internal echoes 

Poorly reflective with some 
internal echoes 


Poorly reflective with mixed 
internal echoes 

Sonolucent 

Sonolucent 


Densely reflective with internal sono- 
lucencies (necrosis), later solid 

Both densely reflective extending to 
retroperitoneum 


Densely reflective with internal 
sonolucencies (necrosis) 

Densely reflective mass arising 
from lower pole of kidney 

Densely reflective with internal 
sonolucencies 

Both poorly reflective with some 
internal echoes 


Poorly reflective with some internal 
echoes; extended to retroperitoneum 

Poorly reflective with some internal 
echoes; pedicle connected to pelvis 

Poorly reflective with some internal 
echoes; compressed anterior portion 
of right kidney and adjacent to 
inferior liver edge 

Huge sonolucent cyst 


Sonolucent 


III 


Most conditions for which static hepatic scintigraphy is 
performed produce focal regions devoid of nuclide fay T; 
9]. The addition of dynamic studies helps in identifying 
these lesions as vascular or nonvascular. Hepatic masses 
identified as vascular by radionuclide scintiangiography 
have included hemangiomas, hepatomas, and adenomas 
[10-13]. Abscesses, cysts, and hematomas are usually 
avascular [11, 12]. The vascularity of cirrhosis and meta- 


increased [12]. 


stases have been variably reported as decreased |11] or 


Ultrasonography was used initially to differentiate solid 


from cystic masses. However, with the advent of gray 
scale more information about the internal architecture of a 
region is available. Attempts have been made to classify 
masses according to echographic characteristics [5-7, 
14-18]. Solid masses (i.e., areas of high density echoes) 
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Fig. 1.—Hepatoblastoma, 9-month-old girl. A, Computer-generated serial 10 sec dynamic scintigrams (time indicated) of initial 
flow of 9°™Tc sulfur colloid showing right hepatic lobe defect receiving transient early perfusion presumably from hepatic artery 
B, Anterior, right lateral, and posterior static scintigrams showing abnormality occupying most of right lobe. C, Transverse (left) 
and longitudinal (right) ultrasound scans showing densely reflective solid tumor in right lobe 


have included neuroblastoma, Wilms’s tumor, clear cell 
renal carcinoma, retroperitoneal rhabdomyosarcoma, and 
metastatic Ewing’s sarcoma. Cystic masses (i.e., transonic 
areas devoid of internal echoes) have included hydro- 
nephrotic and multicystic kidneys, hematomas, cystic 
mesenchymal hamartomas, polycystic liver disease, 
choledochal cysts, and abscesses, including amebic types. 
Complex masses (i.e., combined cystic and solid proper- 


ties) have been identified as Wilms’s tumor with necrosis 
and hemorrhage, renal leiomyomatous hamartoma, infan- 
tile polycystic kidneys, adrenal carcinoma with associated 
cysts, and abscesses, including echinococcal disease. 

We found that while purely cystic masses were easily 
identifiable by gray scale ultrasonography, the variation 
between solid masses was great—some were densely 
reflective while others were much less so. It was important 
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Fig. 2.— Cavernous hemangioma, 7-month-old girl. A, Computer-generated 
dynamic scintigrams of early hepatic perfusion showing well vascularized 
multiple defects also revealed in static portion of study (8). C, Longitudinal 
ultrasound scan through right lobe showing multiple poorly reflective defects 
with scattered internal echoes presumably due to vascular channels 





Fig. 3.—Neuroblastoma, newborn girl. Dynamic (A) and static (8) scintigrams showing large, poorly vascularized right hepatic mass C, Longitudinal 


ultrasound scan through right lobe showing echo-dense mass extending posteriorly 





Fig. 4.— Hepatic mesenchymal hamartoma, 1-month-old girl. Dynamic (A) and static (B) scintigrams showing liver greatly distorted and displacec 
superiorly by avascular inferior mass. Umbilical marker on 8. C, Transverse ultrasound scan showing mass poorly reflective with mixed internal echoes 


At surgery, hamartoma originated on inferior liver surface and was filled with fluid and septa 
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to recognize the scattered internal echoes in these poorly 
reflective lesions with their attenuated through-sound 
transmission so that they would not be mistaken for cystic 
masses. Tumors undergoing hemorrhage or necrosis or 
containing cysts had internal sonolucencies, while the 
echo characteristics of the surrounding parent neoplastic 
tissue differed. Purely cystic abnormalities were benign, 
but the solid lesions of varying echo characteristics could 
be malignant or benign. This is in general agreement with 
Goldberg et ai. [5] who determined that solid masses were 
usually malignant, cystic masses benign, and complex 
masses either. 





Fig. 5.— Hepatic lymphoma, 3V2- 
year-old boy. A, Anterior (/eft) and 
right lateral (right) static scintigrams 
showing mass in porta hepatis, which 
was avascular on dynamic study (not 
shown). B, Transverse (/eft) and long- 
itudinal (right, higher gain setting) 
ultrasound scans showing irregular 
and poorly reflective mass with some 
internal echoes. 


Fig. 6.— Hepatic abscess, 2-year- 
old girl. A, Anterior static scintigram 
showing defect in lateral portion of 
right hepatic lobe. Lead strips at 
costal margins and marker at umbil- 
icus. 8, Longitudinal ultrasound scan 
®, showing sonolucent defect without 
internal reflections 


A cross indexing of tumor characteristics based on 
scintigraphic and ultrasonic features is shown in table 3. 
Dynamic scintigraphy is crucial for this classification since 
it subdivided the often similar static scintigrams. Patients 
undergoing chemotherapy or radiation therapy can have 
marked changes in the sonographic appearance of their 
neoplasms. Necrotic areas can appear or disappear with 
therapy, thereby changing sonographic classification. 
However, changes in overall tumor size are detectable by 
both radionuclide scintigraphy and ultrasonography. 


*Tumors modified by treatment. 
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TABLE 3 
Correlation of Scintigraphic and Ultrasonic Features 
Ultrasonic Features 
Densely Reflective Poorly Reflective 
Densely Reflective with Internal Sono- with Some Internal 
Scintigraphic Features and Solid lucent Components Components Sonolucent 
Intrahepatic defect: 
Flow, hypervascular....................  Hepatoma Adenoma 
Hepatoblastoma Cavernous 
hemangioma 
FOW QVaSCUlAT cs 66-54 44 xh oo 544 boES Hees Hepatoblastoma Hepatoblastoma~* ae 
Metastatic Wilms’s Metastatic Wilms’s Hepatic lymphoma Hepatic 
tumor" tumor abscess 
Metastatic neuro- Benign cystic 
blastoma hepato- 
blastoma 
Extrahepatic defect: 
Flow, avascular region in area of defect..... Wilms’s tumor Abdominal Perihepatic 
lymphoma abscess 
Mesoblastic Hepatic mesenchy- Choledochal 
nephroma mal hamartoma cyst 
Unsatisfactory dynamic study............ Cystic neuro- 
blastoma 
Miscellaneous: 
Normal static image with transiently 
increased flow to left upper 
GUSOVADTIMNASS renad h Abdominal 
lymphoma 
Splenic displacement with normal flow...... Testicular embry- 
onal carcinoma 
metastatic to 
retroperitoneum 
and left upper 
quadrant 
Splenic displacement by avascular mass..... Wéilms’s tumor 
Normal static image with avascular 
area on flow inferior to liver.... . Intraabdominal 
Ovarian teratoma 
on a pedicle 
Note. —In one patient with glycogen storage disease and normal vascular flow. an adenoma was suspected at scintigraphy but not confirmed at ultrasonography 
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Persistence of the Fetal Circulation: Radiologic Considerations 
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AND WELTON M. GERSONY®? 


Persistence of the fetal circulation is a recently recog- 
nized cause of severe cyanosis in newborn full term 
infants. Abnormally elevated pulmonary vascular resist- 
ance apparently stimulated by hypoxia, acidosis, and/or 
hyperviscosity results in cyanosis due to large right-to-left 
shunts through persistent fetal channels (patent foramen 
ovale and patent ductus arteriosus). 

Initial chest radiographs demonstrate clear lungs, de- 
creased, normal, or mildly prominent pulmonary vascu- 
larity, and normal to moderately enlarged cardiac silhou- 
ettes. Angiocardiography, when required to rule out 
cyanotic congenital heart disease, demonstrates normal 
intracardiac anatomy, normal great vessel relationships, 
and right-to-left shunting across the patent foramen ovale 
and patent ductus arteriosus. Significant tricuspid regurgji- 
tation occurs in some of these infants, associated with 
variable right ventricular dilatation; the left ventricle is 
normal. 

The majority of babies with this condition ultimately 
survive. Treatment consists of intensive care including 
oxygen therapy and correction of acidosis. Vasodilators 
such as tolazoline may be helpful. 


Persistence of the fetal circulation is a recently recognized 
entity [1] responsible for severe cyanosis in full term 
infants. Other terms used to describe this entity include 
persistent transitional circulation |2, 3], persistent pul- 
monary hypertension of the newborn [4, 5], persistence 
of the fetal cardiopulmonary pathway [6], and persistent 
pulmonary vascular obstruction [7]. In this syndrome an 
abnormally elevated pulmonary vascular resistence causes 
pulmonary hypertension. Hypoxemia, acidemia, and hy- 
perviscosity are some of the factors that can effectively 
elevate pulmonary vascular resistance in the neonate. 
Cyanosis is due to true right-to-left shunting via persistent 
fetal channels (patent foramen ovale and/or patent ductus 
arteriosus). Right-sided heart failure with tricuspid in- 
sufficiency may also occur [5]. 

The more common causes of neonatal cyanosis include 
respiratory disease, often due to respiratory distress 
syndrome, central nervous system disorders, and cyanotic 
congenital heart disease. Differentiation of persistence of 
the fetal circulation from cyanotic congenital heart disease 
may be difficult. During the past 8 years, cardiac catheteri- 
zation and angiocardiography were carried out at our 
institution in eight babies who proved to have persistence 
of the fetal circulation. This report summarizes our ex- 
perience and briefly reviews clinical, hemodynamic, and 
therapeutic considerations. 
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Clinical and Hemodynamic Observations 


The perinatal histories, clinical symptoms, and labora- 
tory data of the eight patients are summarized in table 1. 
All babies were full term (cases 1-7) or postmature (case 
8) and of normal birth weights (average, 3,400 g). 
Cyanosis was striking and first noted from birth to 12 hr 
of age. Respiratory symptoms were variable with symp- 
toms ranging from extreme tachypnea (case 1), to 
moderate tachypnea in most cases, and apneic periods 
(case 7). 

Initial blood gases were obtained from a capillary source 
or from the brachial or umbilical artery after cyanosis was 
first noted (ages, birth to 30 hr). In all infants O2 saturation 
was 78% or less (range, 29%-78%). When determined, 
pOz averaged 26 mm Hg with the baby in room air or 
50% or less O2. Two patients had hypercarbia. Mild 
acidemia was present in six, and marked acidemia (pH 
less than 7.1) in two. Blood pressure when recorded was 
normal. All were treated with increased inspired O2 (30%- 
100%) depending on clinical status. Also, bicarbonate was 
administered when indicated. 

The Apgar scores were at least 6 by 5 min. Nevertheless, 
all babies became cyanotic because of persistence of the 
fetal circulation. Factors that may have caused elevated 
pulmonary vascular resistance were found in five of the 
eight cases and were suggestive in two others. Cases 1, 
2, and 8 were born by cesarean section for partial placenta 
previa, fetal distress, and postmaturity, respectively, with 
evidence of fetal/perinatal distress. Initial resuscitation was 
required, raising the question of early hypoxia. Meconium 
staining of the baby was noted in case 8. Case 5 had 
recurrent hypoglycemia (blood sugar, 34 mg/100 ml) 
associated with poorly controlled maternal diabetes and 
mild polycythemia (hematocrit, 67%). Case 6 had severe 
polycythemia with a hematocrit of 81%. While no docu- 
mentation of birth asphyxia could be elicited in cases 3, 
4, and 7, it may have occurred, especially in case 4 in 
whom general anesthesia was used for delivery and in 
case 7 who suffered apneic spells at 5 and 9 hr of age. 

Cardiac catheterization was carried out in all babies 
because the findings of persistently low pOe2 and 02 
saturation despite high levels of ambient O2 raised the 
question of cyanotic congenital heart disease (transposi- 
tion of the great vessels, hypoplastic left heart syndrome, 
right ventricular outflow tract obstruction). In case 2, 
differential cyanosis had been noted and interpreted as 


' Department of Radiology, Columbia-Presbyterian Medical Center, 622 West 168th Street, New York, New York 10032. Address reprint requests 


to K. Ellis. 


? Present address: Department of Radiology, Morristown Memorial Hospital, 100 Madison Avenue, Morristown, New Jersey 07960 
3 Department of Pediatrics, Columbia-Presbyterian Medical Center, New York, New York 10032. 


Am J Roentgenol 128:781-—788, May 1977 781 


782 SILVERSTEIN ET AL. 


TABLE 1 


Summary of Cases 











Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 
(1919864) (1919928) (1953704) (2058222) (2174147) (2185660) (2352334) (2376994) 
Birth weight (g)... 2,450 4,040 3,740 3,760 2,980 3,170 3,380 3,920 
Gestational 
age (wk)....... a7 41 40 39 40 40-42 38 43 
a ee F F M M M M F M 
Apgar score: 
Ei PE 5 2 ? 8 8 ee 9 1 
S MMs. cass sax 8 6 7 9 7 oT 7 8 
Perinatal history . . C-section for C-section for Maternal Elective Maternal Apneic C-section for 
partial fetal distress, hyperten- labor in- diabetes; spell at postmaturity; 
placenta intubated sion duction for respiratory 5 and 9 hr meconium 
previa; 8 times; cephalo- distress and stained, 
resuscitated, maternal pelvis dis- cyanosis in cyanotic at 
depressed for toxemia and proportion; labor room; birth 
8 min history of general suctioned 
seizures anesthesia two times 
at delivery 
Murmur......... = + + = T = = + 
Tachypnea....... +++ ++ ++ +++ ++ ++ ++ ++ 
Cyanosis......... + = plas ca al +> + +++ Sa AE D pia aie & +++ + + 
Age at onset (hr). . i 6 7 10 % Birth 9 Birth 
Hematocrit....... NOn 42 54 48 67 81 46 36 
Hemoglobin 
(mg/100 ml)... 12—16 ed ie 
Blood sugar 
(mg/100 ml)... Normal Normal 34 Normal 
Initial blood gases: t 
Es ote ig eh O 7.35 7.2 7.28 ag 7.05 7.35 PAN 7.04 
O2 saturation 
(Ø). oaa 75 78 49 70 37 29 274 27t 
“i E e EE i eo 66 of 36 92 41 44 58 
Age (hr)........ 30 6 20 24 1 16 9 3 
Ambient O2(%). . 30 40 Room air 40 50 Room air 50 Room air 
Follow-up........ Well at Hyperactive Died on Followed Died after Followed Well at Well at 
8 years at 8 years day 7 elsewhere catheter- else- 3 months; 7 months 
ization where followed 
(pneumo- elsewhere 
thorax) 


Note. — Cases 4 and 6 born elsewhere; case 4 transferred at age 20 hr. Electrocardiograms normal in all cases. 


“Upper versus lower extremities. 


g wia source in cases 1-6; brachial artery in case 7, and umbilical artery in case 8 


pO2 


suggesting the hypoplastic left heart syndrome. The time 
of cardiac catheterization varied from 6 hr to 3 days 
of age. 

In the six cases studied less than 30 hr after birth (cases 
2, 3, and 5-8), the hemodynamic findings were typical of 
persistence of the fetal circulation and can be summarized 
as follows: (1) no evidence of right ventricular outflow 
tract obstruction; (2) systemic pressures in right ventricle 
and pulmonary artery; (3) patent foramen ovale demon- 
strated by catheter passage, and right-to-left shunts at 
this level demonstrated by O2 saturations; and (4) patent 
ductus arteriosus demonstrated by catheter passage and 
right-to-left shunts at this level. 

The other two babies (cases 1 and 4) were studied 
later at 3 and 2 days, respectively. They had elevated (but 
lower than systemic) right ventricular and pulmonary 


artery pressures; patent foramen ovale and patent ductus 
arteriosus demonstrated by catheter passage; left-to-right 
shunt (by O2 saturation) at the patent ductus arteriosus 
(case 4); and right-to-left shunt (by O2 saturation) at the 
atrial level (case 1). These babies were thought to be in a 
state of partial recovery from the syndrome, with pul- 
monary vascular resistance decreasing toward normal. 

Six of the babies (75%) survived. Two of these infants 
(cases 1 and 4) improved steadily with up to 4 days of 
O2 therapy (to 40%). Assisted ventilation was required 
for 14 hr in case 4. Two other babies (cases 7 and 8) who 
had severe hypoxemia (p02 11 and 30, respectively) after 
catheterization were treated with tolazoline and fluid re- 
placement to maintain blood pressure, with dramatic im- 
provement in p02. In case 7, pO2 rose from 11 to 54, 
55 to 82, and 49 to 106 after intravenous administration 
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Fig. 1.— Chest films in first 24 hr. of life. A, Case 8. Clear lungs with diminished pulmonary vascularity and moderate cardiomegaly. 8, Case 6. Clear 
lungs with somewhat conspicuous pulmonary vasculature. Note prominent pulmonary artery segment and ductus bump (arrow) 


of single doses of 1 mg/kg tolazoline. Further treatment 
for 30 hr with a constant infusion of 1 mg/kg per hour of 
the drug with pO2 maintained at greater than 50 mm Hg 
allowed FiO2 to be decreased progressively from 100 to 
50. No additional O2 therapy was required after 48 hr. 
In case 8 single doses of 1 mg/kg tolazoline were also 
administered intravenously with pO2 rising from 30 mm 
Hg to 75 mm Hg and from 90 mm Hg to 200 mm Hg on 
separate occasions. No additional O2 therapy was required 
after 48 hr. 

The other two surviving babies were treated in different 
fashions. One (case 2) underwent surgical ligation of a 
patent ductus arteriosus and had a stormy postoperative 
course requiring intubation for 3 days with FiO2 of up to 
100% and treatment with elevated ambient O2 for 1 week 
postoperatively. The other baby (case 6) improved within 
24 hr after exchange transfusion to decrease his hemato- 
crit to normal levels. Further O2 therapy was not needed. 

Two babies died. One death (case 5) occurred with a 
pneumothorax soon after cardiac catheterization while the 
patient was on assisted ventilation. The other baby (case 3) 
died with persistent hypotension following treatment with 
tolazoline. This treatment was begun because of persistent 
hypoxemia (64% O2 saturation in 80% Oz). Although O2 
saturation significantly improved with this therapy on 
three separate occasions (49%-71%, 34%-58%, 44%- 
59%), irreversible hypotension ensued. 


Radiologic Findings 
Chest Films 


Lungs. Clear lung fields implying no parenchymal pul- 
monary disease characterized initial chest films made in 
the first 24 hr. The pulmonary vasculature was slightly 
increased, normal, or decreased in prominence (fig. 1). 


The main pulmonary artery segment and ductus bump 
were conspicuous in some cases (fig. 18). 

The clear lung fields are of great value in helping to 
exclude primary pulmonary disease, especially respiratory 
distress syndrome. However, some cases with character- 
istics of persistence of the fetal circulation have patchy 
lung densities [2], air bronchograms with patchy infiltrates 
[3], lobar/segmental collapse and the granularity of respi- 
ratory distress syndrome [8], and pleural effusion |3, 9, 
10]. Perhaps these represent cases of persistence of the 
fetal circulation complicated by other entities, such as 
respiratory distress syndrome or pneumonia. It is also 
possible that infants with persistence of the fetal circula- 
tion may, after a period of extreme hypoxemia, develop 
complicating lung disease. 

Heart. \n our experience heart size has usually been 
normal to moderately enlarged (cardiothoracic ratios, 
.50-.69), taking into consideration the broad range of 
normal variation in the cardiomediastinal silhouette of the 
neonate. Some investigators have been more impressed 
by an increased heart size, especially compared to films 
made after clinical recovery. Undoubtedly the heart may 
be large, especially in babies having severe secondary 
tricuspid insufficiency. 

The differentiation of persistence of the fetal circulation 
from cyanotic congenital heart disease is complicated by 
these variations in appearance of pulmonary vascularity 
and heart size. When the vascularity is diminished and the 
heart size not very large, the primary considerations are 
severe pulmonary stenosis or pulmonary atresia with 
ventricular septal defect or tricuspid atresia. With marked 
cardiomegaly, pulmonary atresia with intact ventricular 
septum and Ebstein's anomaly should be considered. 
When the pulmonary vasculature is more prominent, the 
main considerations are transposition of the great arteries, 
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Fig. 2.— Case 8. Frontal (A) and lateral (8) simultaneous views from selective right ventricular angiocardiogram showing large right-to-left shunt via 
patent ductus arteriosus from pulmonary artery to descending aorta. Note clear lung fields, normal-appearing right ventricular outflow 


tract and pulmonary valve, and relatively slow flow via pulmonary arteries. 





Fig. 3.—Case 7. A, Frontal right ventricular angiocardiogram showing large right-to-left shunt via patent ductus arteriosus opacifying descending 
aorta. Left subclavian artery also faintly opacified by retrograde flow in aorta. B, Frontal left heart angiocardiogram following selective left atrial injection 
showing opacification of left atrium, left ventricle, and aorta as far as distal arch. Apparent interruption of aortic arch (arrow) is due to filling of more 
distal aorta by nonopacified blood from large right-to-left shunt via patent ductus arteriosus. 


hypoplastic left heart syndrome, and total anomalous 
pulmonary venous connection. 


Angiocardiography 


The spectrum of findings depends upon the severity of 
the disease, when the angiocardiography is performed, and 
which of the cardiac chambers is studied. However, in 


all cases the basic intracardiac anatomy and great artery 
relationships are normal. Pressures and oxygen saturations 
are also essential in the evaluation of the cardiac status. 

Selective right ventricular angiocardiography yields most 
information. the right ventricular anatomy and function, 
the competence of the tricuspid valve, the presence of a 
right-to-left shunt at the level of a patent ductus arteriosus, 
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Fig. 4.— Case 6. A, Right ventricular angiocardiogram on day of birth showing opacification of distal aortic arch and descending aorta via large right- 
to-left shunt across patent ductus arteriosus secondary to high peripheral pulmonary vascular resistance. B, Selective left atrial angiocardiogram after 
treatment with 100% oxygen for 15 min demonstrating that flow is now left-to-right into pulmonary arteries via patent ductus arteriosus (arrow). 


and the appearance of the pulmonary vasculature and, at 
times, the left heart. This was performed in seven of 
our patients. In the other patient (case 2) a selective 
pulmonary artery study was performed, which proved 
less advantageous since the right ventricle and tricuspid 
valve could not be observed. 

Tricuspid insufficiency was noted in three of the six 
babies studied in the first 30 hr after birth (cases 2, 3, 
and 5). It was considered moderate in two cases and 
severe in one. Since the catheter crossed the tricuspid 
valve and a few ventricular extrasystoles occurred, part 
of the tricuspid regurgitation may have been catheter 
induced. The notion that the tricuspid regurgitation is 
significant in at least some cases was suggested by 
dilatation of the right heart and an appropriate systolic 
murmur. Tricuspid regurgitation is probably the functional 
consequence of right heart dilatation. 

All six patients studied during the first 30 hr after birth 
had systemic right-sided pressures and a right-to-left shunt 
via a patent ductus into a descending aorta (frequently 
larger than usual) seen after right ventriculography (figs. 
2, 3, and 4A). In two cases some filling of the left-sided 
brachiocephalic vessels by this route could be seen but 
no back filling of the ascending aorta occurred—as is 
characteristic of the hypoplastic left heart syndrome (fig. 
3A). In each of the six cases the right ventricle was 
considered somewhat enlarged, but its outflow tract, 
including the pulmonary valve, was normal (fig. 2). In two 
of these cases the left heart was well enough seen to 
obviate further study, while in the other four cases selec- 
tive left atrial or left ventricular angiocardiograms were 
deemed necessary to exclude left-sided obstructive lesions 
(fig. 38). In all instances the left atrium, left ventricle, the 


aortic and mitral valves, and the aorta were normal. 
Specifically, there was no evidence of left ventricular en- 
largement or decreased contractility in any of our cases. 

One patient who initially had a large right-to-left shunt 
via a patent ductus arteriosus (fig. 4A) normalized the 
oxygen saturation in the descending aorta after 15 min 
of treatment with 100% oxygen. At that time a selective 
left atrial angiocardiogram showed only a left-to-right 
shunt via the patent ductus arteriosus (fig. 48). This case 
dramatically demonstrated that pulmonary vasoconstric- 
tion could be decreased in response to improved oxygen 
tensions in the lung. 

When neonates with persistence of the fetal circulation 
are severely cyanotic, a right-to-left shunt via a patent 
foramen ovale is nearly always present, as indicated by 
decreased oxygen saturations in the left atrium and ven- 
tricle despite normal saturations in pulmonary venous 
blood. Venous or right atrial angiocardiography will 
demonstrate this shunt, or it may be seen when right 
atrial opacification occurs secondary to tricuspid regurgi- 
tation (fig. 5). In addition, dilution due to right-to-left 
shunting at the atrial level contributes to poor visualization 
of the left heart after selective right ventricular studies. 

Our other two cases (cases 1 and 4) were not studied 
by cardiac catheterization and angiocardiography until 
more than 48 hr after birth (3 and 2 days, respectively). 
By this time both babies were much improved and had 
nearly normal right heart pressures and systemic arterial 
saturations (above 90%). Both of these babies had had 
severe cyanosis on the first day of life due to right-to-left 
shunting, which had apparently reversed with a fall in 
pulmonary vascular resistance in response to oxygen 
therapy and time. Selective right ventricular angiocardio- 
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Fig. 5.—Case 2. A, Selective right ventricular angiocardiogram on day of birth showing large right ventricle and some regurgitation of contrast 
material into right atrium and inferior vena cava. B, Film 2 sec later in ventricular systole showing right atrium densely opacified because of severe tri- 
cuspid regurgitation. Large right-to-left shunt at atrial level (patent foramen ovale) responsible for opacification of left atrium, left ventricle, aorta, and 


systemic arteries. Pulmonary veins not yet opacified. 





Fig. 6 — Case 4. Left heart after selective left atrial injection of contrast 
material 48 hr atter birth. Note impressive opacification of pulmonary 
arteries resu!ting from large left-to-right shunt across still patent ductus 
arteriosus. 


grams in both demonstrated normal right and left hearts, 
while a selective left atrial injection in one case showed a 
moderate left-to-right shunt via a patent ductus arteriosus 
(fig. 6). Such a left-to-right shunt is generally a transient 
phase in recovery from this syndrome preceding ductal 
closure which nearly always occurs spontaneously in 
response to the rising arterial p02. 


Discussion 


Since the first description of persistence of the fetal 
circulation in 1969 [1], many reports have followed 
[2-8, 11-17]. There is general agreement that abnormal 
elevation of pulmonary vascular resistance due to pul- 
monary arteriolar vasoconstriction is the basic patho- 
physiologic abnormality. 

Experimental and clinical studies suggest that perinatal 
hypoxia is central to the development of the syndrome in 
most cases |2, 4, 6, 12, 14]. Hypoxia has long been 
recognized as a stimulus to pulmonary vasoconstriction 
in the infant |18, 19]. Experimental studies in the lamb 
[20] indicate that fetal hypoxia produces elevated neonatal 
pulmonary vascular resistance and consequent true right- 
to-left shunts via the patent foramen ovale and patent 
ductus arteriosus (in the absence of intrapulmonary 
shunting). 

In 1966 Rudoloph and Yuan [21] documented the en- 
hancing effect of acidosis (pH less than 7.2) on pulmonary 
vasoconstriction in the neonate and pointed out that the 
pulmonary vascular bed of the newborn is more responsive 
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than that of older individuals. Severe vasoconstriction of 
the pulmonary vascular bed can cause persistence of the 
fetal circulatory pattern [14] with right-to-left shunting 
via the patent foramen ovale and patent ductus arteriosus. 
The resultant hypoxemia causes further acidemia which 
in turn stimulates more pulmonary vasoconstriction—a 
progressively worsening and self-perpetuating cycle if 
untreated. 

Pulmonary arterioles also appear to be more reactive 
to various stimuli, especially hypoxia, than those of the 
normal newborn. Fetal (or neonatal) stress, particularly 
prolonged hypoxia, has been reported to induce structural 
changes (i.e., hypertrophy of the smooth muscle of the 
pulmonary arterioles [4, 6, 7, 10, 22, 23]). This extra 
smooth muscle may contribute to the development of the 
functional changes of increased vasoconstriction. Intra- 
uterine hypoxia may also induce polycythemia which can 
further compromise pulmonary blood flow due to hyper- 
viscosity [9, 24]. 

Another possible pathophysiologic cause of the high 
pulmonary vascular resistance may be increased amounts 
of circulating pulmonary vasoconstrictors or decreased 
circulating pulmonary vasodilators, such as bradykinin 
[25]. Genetically determined increases in the amount of 
smooth muscle in the pulmonary vasculature [26] or de- 
creases in the number of pulmonary resistance vessels 
[5] could also be important in some cases. 

Severe cyanosis in the newborn requires prompt con- 
sideration of respiratory, neurologic, hematologic, and 
cardiac causes. Respiratory disease, the most common 
etiology for significant cyanosis, is usually accompanied by 
abnormal radiographic lung densities. The classic diffuse 
granular pattern of density with conspicuous bronchial air 
shadows characteristic of respiratory distress syndrome in 
neonates with immature lungs is well known. Oxygen ad- 
ministration characteristically results in a striking decrease 
in the severity of the cyanosis [27, 28]. Neurological 
disease, methemaglobinemia, and congenital heart disease 
usually are suggested by routine physical and laboratory 
examinations. If none of these causes can be identified and 
severe cyanosis persists despite oxygen therapy, the most 
likely diagnosis is persistence of the fetal circulation. The 
presence of polycythemia, hypoglycemia, and hypocal- 
cemia, all of which may be associated with this syndrome, 
ought to be investigated. In some instances none of these 
associated conditions can be identified, and the syndrome 
cannot be distinguished from cyanotic congenital heart 
disease. On these few occasions, prompt cardiac cathe- 
terization and angiocardiography may be required for 
definite diagnosis, especially when the severity of the ill- 
ness is rapidly progressive. Since cardiac catheterization 
can aggrevate acidosis [29], it should be carefully 
monitored. 

We believe that persistence of the fetal circulation has a 
wide spectrum of manifestations, ranging from certain 
mild cases which may be labeled transient tachypnea of 
the newborn [30] through the markedly cyanotic infant 
with severe pulmonary vasoconstriction. The majority of 


affected babies respond to oxygen, vasodilators such as 
tolazoline [15, 31, 32], or possibly radiographic contrast 
materials. A minority do not survive the early neonatal 
period. A few infants survive the neonatal period but 
succumb with the first few months of life with progres- 
sive pulmonary vascular obstruction [12, 17]. However, 
most survive the neonatal period without known sequalae. 
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Effect of Kilovoltage on Detectability of Pulmonary Nodules in a 
Chest Phantom 


EDWARD E. CHRISTENSEN,‘ GERAL W. DIETZ, ROBERT C. MURRY, JOHN G. MOORE AND ERNEST M. STOKELY 


A partial chest phantom was constructed to examine 
the effect of kilovoltage on the detectability of pulmonary 
nodules. Four different energies were studied: 100, 150, 
200, and 300 kVp. Nodule detectability improved with 
increasing energies up to 200 kVp, but the improvement 
was relatively small and was accompanied by an almost 
equal rise in the number of false positive readings. Patient 
exposures were least at 200 kVp. There seems to be no 
advantage in a 300 kVp technique, since nodule detect- 
ability decreased and patient exposures increased at this 
energy. 


The energies used for chest radiography have increased 
in recent years. The theoretical reasons for going to 
higher energies seem sound [1, 2]. The osseous structures 
of the thorax tend to obscure pulmonary lesions. Higher 
energies diminish the contrast between bones and soft 
tissues, making the bones less visible which in turn makes 
pulmonary lesions more apparent. 

To test the validity of this hypothesis, pulmonary nodules 
were chosen as a model. Since in searching for pulmonary 
nodules the eye examines only a small area of the film at 
any one moment, we did not feel that it was necessary to 
construct a phantom of the entire chest. Therefore, a 
partial chest phantom was constructed and a series of 
films were made using randomly placed pulmonary nodules 
and energies ranging from 100 to 300 kVp. 


Materials and Methods 
Phantom Characteristics 


The phantom was constructed in a modular form as shown 
in figure 1. The modules are drawers housed in a hollow Plexi- 
glas tower, each drawer containing one anatomic component 
of the thorax. The anterior and posterior ribs of a human 
skeleton are embedded in paraffin and placed in the second 
and bottom drawers. A dog's lungs were inflated, fixed, and the 
pulmonary arteries injected with a silicone rubber (RTV 602, 
General Electric; specific gravity, 0.99) to simulate the pul- 
monary vasculature. The two lungs were cut to the appropriate 
size and placed in the large drawers near the center of the 
phantom, one above and the other below a tray containing 4, 
5, and 6 mm diameter beeswax spheres used to simulate the 
pulmonary nodules. The heart, constructed of tissue-equivalent 
wax, was placed in the top drawer of the tower. A 2 cm thick 
layer of tissue-equivalent wax was placed above and below the 
second and bottom drawers to increase the thickness of the 
phantom to simulate that of a medium-sized patient. 

The tower of the phantom is supported on a flat base that 
contains slots to hold a grid, a cassette, and a series of numbers 
for film identification. A 10 X 12.7 cm rectangular cutout in a 
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sheet of lead prevents the exposed film from showing the Plexi- 
glas housing of the phantom. While on a 10 X 12.7 cm area of 
the film was exposed, a much larger radiographic field was used, 
enough to expose the entire scattering medium of the phantom. 
The large field was used to simulate the scattering conditions 
that normally exist in chest radiography. To evaluate the amount 
of scatter radiation from the phantom, scatter measurements 
were made at the film plane both behind the chest phantom and 
behind a phantom constructed to be anatomically correct for 
radiation therapy dosimetry (Average-Man Phantom, Alderson 
Research Laboratories, Stamford, Conn.). Measurements made 
using an ion chamber with good energy response revealed 
nearly identical scatter radiation using either our phantom or 
the average-man phantom. The phantom depicts the left lung 
base as shown in figure 2. 


Radiographic Technique 


Radiographs were exposed with a General Electric Maxitron 
300 radiation therapy machine with a kilovoltage that can be 
varied between 70 and 300 kVp. The size of the focal spot was 
measured with a pinhole technique and found to be 4.9 mm at 
100 kVp (verified with a Siemens star). Focal spot size is difficult 
to measure at higher energies because the beam penetrates the 
margins of the hole, but it was approximately 5.6 mm. To reduce 
the effective focal spot size to a more reasonable dimension, 
the exposures were made from a distance of 9.75 m. At this 
distance the effective focal spot size was 1.0 mm, which is 
slightly less than the size at the 1.8 m distance used for con- 
vential radiography. Grid cutoff from focus-grid distance de- 
centering would have been prohibitive if a conventional grid 
focused to 1.8 m had been used. To minimize cutoff, a 15:1 
parallel grid was constructed and moved continuously through- 
Out the exposure to obscure grid lines. The maximum grid cutoff 
at the top and bottom margins of the film was only 9% and not 
perceptible on the film. 

Four energies were tested: 100 kVp using both du Pont 
Hi-Plus and SP screens; 150 and 200 kVp with the SP screen 
only; and 300 kVp using both Hi-Plus and SP screens. The SP 
screens have the same size crystals and layer thickness as 
Hi-Plus but contain a yellow dye to diminish speed by approxi- 
mately 30%. Hi-Plus screens are the most widely used screens 
for chest radiography (R. E. Wayrynen, du Pont Co., personal 
communication), but they are somewhat noisy at higher ener- 
gies. The SP screens are better suited for higher energy radio- 
graphy. Both types were used for the highest and lowest energy 
techniques, so that we would not bias the study. 

The films were all exposed to a density of 1.25 + 5%, as 
measured by densitometer readings at a selected site on each 
film. From zero to four nodules (average, two) were used on 
each film. Six films were made with each nodule placement, 
one for each of the six kilovoltage-screen combinations. This 
process was repeated 60 times for a total of 360 films containing 
720 nodules. The entire study was done with du Pont Cronex IV 
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Fig. 1.— Diagram of chest phantom showing components. 


film processed in a Kodak M6 90 sec processor with Merry 
X-ray MXR RP chemistry. The six films for each nodule place- 
ment were exposed consecutively and processed together, but 
they were numbered randomly so the film reader would not find 
consecutive films with the same nodule placement. 

The random positioning of nodules resulted in approximately 
39% lying behind ribs, 25% behind the heart, and 36% free of 
heart and ribs. Most detections of “free” nodules were influ- 
enced by crossing vessels. 

A seventh film was exposed for each kilovoltage-screen com- 
bination with a small lead marker to precisely identify nodule 
locations. All films were interpreted in a special film holder 
designed to localize nodules by triangulation along the X-Y axes. 
Localizations were digitized for computer analysis. The entire 
collection of 360 films was interpreted by five observers. For 
these interpretations the reader was given nodule-free compari- 
son films for each technique and unlimited observation time. 
ihe results were analyzed and used to select test films for 
further studies. A sequence of six films (one for each kilovoltage- 
screen combination) was considered a test sequence when more 
than one but less than all the nodules were detected with all 
six Combinations. These preliminary studies showed no appre- 
ciable difference between use of the Hi-Plus and SP screens, 
so the Hi-Plus films were deleted from further studies. 

A series of 100 test films were selected from the original 
series of 360, 25 from each of the four SP screen combinations. 
These films were read by 10 radiologists: six faculty members 
and four senior residents in our radiology department. For this 
second reading, the observation time was limited to 20 sec 
per film. 

The quality of the radiographic beam was measured in half- 
value layers of copper. Exposures were measured in air using 
an ion chamber whose calibration was verified by a National 
Bureau of Standards-traceable instrument at the same beam 
qualities and same position as used for the study. Surface 


exposures were calculated from these measurements using 
published backscatter factors [3]. 


Results 


The results of the interpretations of the first five readers 
for the entire 360 films are summarized in figure 3. The 
detectability of pulmonary nodules increased slightly, up 
to 200 kVp, after which detectability declined an insignifi- 
cant amount. Frequently nodules were reported that did 
not exist; they are recorded as false positive. We related 
the number of false positive readings to the number of 
films. If six were reported by an observer on the 60 films 
from a given technique, the number of false positives was 
considered 10%. Figure 3 shows that the number of false 
positives increased with increasing energy up to 200 kVp, 
at which point it leveled off. Thus the gain in nodule 
detectability is largely counterbalanced by an increase 
in the number of false positive readings. 

Twenty-five film sequences from each of the four SP 
screen combinations were selected as test Sequences in 
that they contained at least one nodule that was seen with 
one kilovoltage-screen combination but not with all six. 
This sequence of 100 films was then interpreted by 10 
radiologists. These results confirm the advantage of higher 
energy techniques (fig. 4). The detectability of pulmonary 
nodules increased up to 200 kVp and then declined slightly 
at 300 kVp. The number of false positive readings also 
increased with higher kilovoltage. Individual results of the 
10 observers are shown in figure 5. Note that every 
observer detected the highest percentage of nodules at 
200 kVp. It should be emphasized that the selection of 
test films from the original group magnified the differences 





Fig. 2.— Radiographs of phantom at 100 (A), 150 (8), 200 (C), and 300 kVp. Three arrows on A point to pulmonary nodules. also present 
on B-D. 
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Fig. 3.— Graph showing interpretations of five readers for whole 
sequence of 360 films. 


100 


True Positive 
False Positive 





PERCENTAGE 


AA A) 
ae 
Setet, 


DO 
ste 
“ 
O 
Po 


P, 
sees 
és 
S 


TaT 
KeS 


T.00. 0 TS 





Fig. 4.— Graph summarizing interpretations of 10 readers 
for 100 selected test films (SP screens). 
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Fig. 5.—Individual results of 10 readers for same 100 film 
sequence as in fig. 4. Note consistency of interpretations. 


between the four energies studied. In a previous study 
[4] using this same phantom, a much larger difference in 
detectability was demonstrated. For instance, there was 
a 61% nodule detection rate with a 120 kVp grid technique 
compared to a 27% detection rate for a 70 kVp nongrid 
technique. 

The half-value layer and equivalent kiloelectron voltage 
for the four energies tested are shown in table 1. The 
1.3 mm of copper first half-value layer for the 200 kVp 
technique is almost identical to the 1.2 mm of copper 
first half-value layer of the field emission unit (L. Bailey, 
Hewlett-Packard, personal communication). The 2.6 mm 
of copper half-value layer of the 300 kVp technique is 
clearly higher than anything currently in clinical use. 

Surface exposures are summarized in table 2. As a 
general rule, exposures decrease with increasing energy 
to a point, beyond which they begin to increase. The point 
at which the change occurs is dependent upon the amount 
of filtration in the beam. With the filtration used in our 
study, the lowest patient exposures were at 200 kVp and 
rose again at 300 kVp. 


Discussion 


The energy of the radiographic beam has a profound 
effect on the quality of the radiographic image. Increasing 
energies (e.g., from 50 to 300 kVp) cause a striking de- 
crease in contrast between bone and soft tissue. With 
decreased contrast, the image of the bones becomes less 
conspicuous and the bones are less likely to obscure the 
underlying pulmonary structures. The same magnitude of 
energy change also decreases the contrast between water 
(e.g., pulmonary nodules, blood vessels, infiltrates) and 
the air in the lungs, but to a lesser degree. Thus even 
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TABLE 1 


Measured Half-Value Layer and Kiloelectron Volt 
Equivalent for Energies Tested 


Half-Value Layer  Kiloelectron Volt 


kVp (mm Cu) Equivalent 
1 ot eurea ges 0.18* 36 
150 0.30 60 
200. 1 84 
300. 2.5 130 





* Equivalent to 4.5 mm Al. 


though the contrast between the intrapulmonary struc- 
tures is diminished, they are easier to see because there 
is less interference from the overlying bones. However, 
eventually a point is reached when the bone-soft tissue 
contrast is at an irreducible minimum. At this point, a 
further increase in kilovoltage diminishes intrapulmonary 
contrast while offering no further advantages. As quantum 
mottle increases, pulmonary lesions become more difficult 
to see. The number of false positive readings increases 
at higher energies. The 300 kVp technique used in this 
study seems to be beyond the point where high energy 
techniques offer an advantage. 

This study can be legitimately criticized because pul- 
monary nodules are an ideal model to show the advantages 
of higher energy techniques. Diffuse pulmonary disease 
with poorly defined margins is more difficult to see as 
beam energies increase and contrast decreases. We have 
not attempted to study infiltrative lesions because they 
are so difficult to simulate realistically with a phantom. 

Finally, good bone detail may be worthwhile even to 
the pulmonary radiologist. The clue to the diagnosis of a 
pulmonary disease can occasionally be found in the bones. 
For example, areas of bone destruction testify to the malig- 


TABLE 2 


Surface Exposures 


Surface Exposure 


kVp (mR) 
100- 99 
i. iani a 40 
200... 24 
300... 28 


Note. — Exposures are for du Pont SP 
screens and include backscatter 


nancy of a pulmonary mass. It is an individual! decision 
whether the advantages of higher energy techniques (i.e., 
greater than the 150 kVp now available in conventional 
equipment) outweigh the disadvantages. We feel the dis- 
advantages of very high energies (200 kVp and above) 
outweigh the relatively small advantages in pulmonary 
nodule detection demonstrated here. 
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Reliability of Computed Tomography: Correlation with 
Neuropathologic Findings 


HIROFUMI MORI! -? CHUN H. LU,! LEE C. CHIU,’ PASQUALE A. CANCILLA,? AND JAMES H. CHRISTIE! 


Findings on cranial computed tomography (CT) were 
correlated with autopsy findings in 58 cases with 129 
lesions to determine CT reliability. When only CT scans of 
good quality were considered, there were no false positive 
cases. The number of false negative studies varied directly 
with lesion size: one of 42 lesions larger than 2.5 cm; four 
of 12 lesions between 1.5 and 2.5 cm; 12 of 15 between 
0.5 and 1.5 cm; and all 21 of those smaller than 0.5 cm. 
Lesion size was undetermined in the remaining 18 cases 
because of the nature of the disease. While the series is 
small, these results suggest that the current detector 
threshold for CT may be in the range of 0.5-1.5 cm, 
although smaller lesions may be seen if there is substantial 
surrounding edema. 


Computed tomography is becoming increasingly estab- 
lished as an accurate and reliable diagnostic tool in the 
delineation of intracranial lesions. To date, however, a 
quantitative evaluation of the limitations of CT (e.g., the 
smallest lesions identifiable by CT) has not been well 
established. Comparative evaluation based on surgery, 
neuroradiologic studies, or clinical course may be unre- 
liable and must be validated by correlation with autopsy 
data. This paper evaluates the reliability of intracranial 
CT exclusively on the basis of postmortem examination. 


Materials and Methods 


During the first 22 months of experience with the EMI 
scanner at the University of lowa Hospitals and Clinics, 69 cases 
were studied by both CT and postmortem examination of the 
brain. CT was done at varying intervals preceding the patient's 
death, ranging from less than 2 weeks in 41 cases, 2—4 weeks 
in 12 cases, and more than 4 weeks in 16 cases. Six cases were 
eliminated because the time between scanning and death seemed 
too long for valid correlation of CT and autopsy findings. The 
remaining 63 cases were used in this study. Five cases were 
either normal or had only cerebral atrophy and/or ventricular 
dilatation. Among the remaining 58 cases, 129 lesions were 
found at autopsy. 

Our technique for CT is essentially as described elsewhere 
[1, 2]. During the first 12 months, CT images were displayed on 
an 80 X 80 matrix system and thereafter on a 160 X 160 matrix 
system; 26 and 37 cases were examined on each system, respec- 
tively. A 13 mm collimator at 120 kVp and 33 mA was used. 
Four pairs of sections were taken with the x-ray beam angled 
15°-20° to the orbitomeatal line. Additional sections were 
obtained if necessary. Contrast material (Renografin 76%) was 
given intravenously if review of the initial nonenhanced CT 
images so indicated. However, image enhancement with contrast 
material was used sparingly in the initial months of CT scanning. 
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All CT studies were retrospectively reviewed by three radiolo- 
gists without knowledge of the autopsy findings. The CT results 
were analyzed in relation to size, site, and histology of the lesions 
determined from the autopsy reports. 

Since the results are considerably affected by scan quality, 
the scans were classified into the following four categories [3]: 
(A) no detectable motion or minimal motion; (B) moderate 
motion acceptable for diagnostic purposes, (C) severe motion 
unsatisfactory for diagnosis; and (D) gross motion with artifacts 
completely obscuring the lesion, or failure to scan the region of 
interest. In this study, evaluation of the ventricles and cortical 
sulci was not done because quantitative autopsy data were 
not available. 


Results 


Among 58 cases with lesions found at autopsy, 38 
(66%) had abnormal CT findings. The remaining 20 cases 
(34%) had false negative CT findings. On the other hand, 
all five cases with no lesions found at autopsy had normal 
CT scans. 

Since some patients with vascular and metastatic lesions 
had additional lesions found at autopsy that were not 
detected by CT, the false negative rate per lesion was 
also calculated. Of 58 cases with 129 lesions at autopsy, 
26 cases showed multiple lesions: five had metastatic 
lesions, 17 had cerebrovascular disease, one had cere- 
brovascular disease plus primary tumor; and three had 
trauma. 

Only 56 of the 129 lesions (43%) were visualized on Gt, 
a finding at variance with previously reported studies 
[4-7]. Much of this discrepancy may be due to the use 
of autopsy material which included many small lesions. 
Technical considerations were also of great significance, 
since of the 73 lesions missed on CT, 21 were located 
within scans judged unsatisfactory for diagnosis (groups 
C and D). The 108 remaining lesions associated with good 
quality scans were classified according to size and his- 
tology. The CT results for these lesions are shown in 
table 1. 

An analysis of the lesions larger than 1.5 cm and of 
subdural hematomas which had false negative scans is 
shown in table 2. Image enhancement with contrast 
material was not done in these seven Cases. 


Discussion 


False negative CT findings may result from several 
factors: (1) technical factors such as motion artifacts; 
(2) size, site, and histology of the lesions; (3) timing of the 
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TABLE 


1 


CT Results Classified by Histology and Lesion Size 


Imm U 


Lesion Size (cm) 


Histology >25 2.5-1.5 1.5-0.5 


<O5 Undeter- Total 


SS a L 
mined * 
. 
Primary tumor .. 9/9 1/1 eF 0/1 pai 10/11 





Metastatic 

UMOR <3 Ss 3/3 4/4 3/5T 0/4 ee 10/16 
Lymphoma..... mA? ve ie T 0/1 0/1 
WEOE aae FF 1/3 0/4 0/3 we 8/17 
Intraparenchymal à 

hemorrhage. 14/15 ban 0/1 0/5 14/21 
Intraventricular 

hemorrhage. 3/3 3/3 
Subarachnoid 

hemorrhage: 

i, carez 4/8 4/8 
Base......... ee ad 4 Sad PENE 0/4 0/4 
Aneurysm...... se is 0/1 0/5 0/7 Sens 0/13 

Arteriovenous 

malfor- 

mation..... 2/2 0/1 2ra 
Subdural 

hematoma.. ee 0/2 0/2 
Contusion...._. 1/1 0/1 ae 1/2 
Abscess or 

cerebritis... 1/1 1/1 F. 2/2 
Meningitis... ... 0/3 0/3 
Progressive 

multifocal 

leukoenceph- 

alopathy.... 1/1 1/1 
Dandy-Walker 

CYS cases 1/1 e pra = 1/1 

POtal .. «.< 41/42 (98) 8/12(67) 3/15 (20) 0/21 (O) 4/18(22) 56/108 (52) 
Note. — Data on 108 lesions associated with good quality scans Numbers tn parentheses are percentages 
“Undetermined because of nature: of disease 

One case, 80 X 80 matrix and without contrast enhancement, two cases. 160 X 160 matrix and with contrast 

enhancement 


examination (interval between stroke or injury and the 
scan); and (4) criteria used for determining a positive scan. 

Because of problems in motion and/or positioning, some 
scans may be technically unsatisfactory. It is well known 
that scans of the posterior fossa and skull base are more 
seriously affected by motion artifacts than those of the 
cerebral hemispheres [7]. Of the 73 lesions not seen on 
CT (57% false negative), 21 were located in scans judged 
unsatisfactory for diagnosis. By excluding these, the false 
negative rate decreased from 57% to 48%. Therefore, 
careful attention to all aspects of scan technique would 
diminish not only unsatisfactory examinations but also 
the proportion of false negative results. Among scans of 
good quality (groups A and B), no false positive results 
were recorded. 

Recent improvements in positioning, patient motion 
control devices, and sedation have resulted in a significant 
decrease in the number of technically inadequate CT 
examinations [8]. Furthermore, the development of a 
160 X 160 matrix and use of contrast enhancement have 
been of considerable help in detection of abnormality. 

Certain specific lesions and/or areas are not optimally 


evaluated by CT [9]. However, limitations in accuracy 
based on histologic type or anatomic site have been mini- 
mized by improved examination techniques, such as con- 
trast enhancement and proper positioning [4, 10]. 
Therefore, the critical limiting factor will probably remain 
lesion size. 

In this series, only one of 42 lesions larger than 2.5 cm 
was missed by CT (3%), an intracerebral hematoma ex- 
amined 5 weeks after onset. This case might confirm the 
prediction of Messina and Chernick [11] that the evolution 
of the density of a hematoma might at some stage include 
readings exactly equal to that of Surrounding brain tissue. 

Four of the 12 lesions between 1.5 cm and 2.5 cm were 
not detected by CT: two acute hemorrhagic infarcts, one 
aneurysm, and one arteriovenous malformation (table 2). 
While CT is a promising adjunct in evaluating patients with 
occlusive cerebrovascular disease, considerable contro- 
versy persists regarding its accuracy in this group of 
conditions |7, 12, 13]. Evaluation is hampered by lack of 
histologic proof in a significant number of Cases, dif- 
ferences in the size and site of the lesions, and critical 
variations in the timing of the examinations. 
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TABLE 2 


Analysis of False Negative Examinations 


eo auc ciwcen 
Days between Days between 


Diameter Stroke or Injury Scan and 
Histologic Diagnosis Location (cm) and Scan Autopsy 
a a 
Hemorrhagic infarct....... Superior parietal lobe 15 2 7 
Hemorrhagic infarct....... Inferior frontal gyrus 2 2 10 
Intraparenchymal 
hematoma............. Globus pallidus 2.5 35 24 
Arteriovenous 
malformation........... Posterior frontal region 2 pei 24 
T a EEEE SEEE E Basal artery 2 ee 10 
Subdural hematoma’...... Temporal hg 9 5 
Subdural hematoma’...... Interhemispheric and E 14 2 


posterior parietal 


i 


Note. — Lesions smaller than 1.5 cm in diameter, subarachnoid hemorrhage, meningitis, and lymphoma are 
excluded. Image enhancement with contrast material was not done in these seven cases 


* Volume, 45 ml and 7 mi, respectively. 


The two acute hemorrhagic infarcts missed by CT 
(1.5 and 2 cm in diameter) were scanned within 2 days of 
the clinical stroke. While Paxton and Ambrose |7] reported 
positive CT findings for three large infarcts examined 
within 2 days of the insult, our results and those of New 
and Scott [14] suggest that smaller infarcts may be nega- 
tive during this period but may become positive if re- 
scanned at 2-10 days [14]. Some arteriovenous 
malformations and large aneurysms may be detected 
only after enhancement with contrast material (15, 16]. 
Two subdural hematomas (cases 6 and 7) were not de- 
tected, possibly because of a small amount of blood and a 
temporal factor (subacute phase). 

It is significant to note that CT detected all of the brain 
tumors larger than 1.5 cm. Three of the 15 lesions between 
0.5 and 1.5 cm were detected by CT. All three were meta- 
static lesions surrounded by edematous brain, as shown 
by CT with and without contrast enhancement. Therefore, 
it would seem that the threshold for CT detection is also 
dependent on the magnitude of the density difference 
between the lesion and the surrounding brain. Lesions 
0.5 cm or smaller of very high density (e.g., acute hema- 
toma) or very low density may be detectable [17]. 

An important recent discovery was that the section 
thickness obtained with the 13 mm collimator is actually 
10 mm [3]. Therefore, if head position is moved 25 mm 
between scans, 5 mm tissue gaps between the top of the 
B slice and the bottom of the A slice can be predicted; 
any relatively small lesion within this unimaged region may 
be missed [18]. This may explain our failure to detect five 
instances of intracerebral hemorrhage involving areas of 
less than 5 mm. 

These results suggest that the current detector 
threshold for CT may be within the range of 0.5-1.5 cm, 
although smaller lesions may be seen if there is substantial 
surrounding edema. However, the findings of this study 
must be considered in light of a relatively limited experi- 
ence. Larger correlative studies are needed as well as in 
vitro work with a standard phantom to establish CT 


resolution in terms of the modulation transfer function 
[19]. 
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Subchondral Cysts (Geodes) in Arthritic Disorders: Pathologic and 
Radiographic Appearance of the Hip Joint 


DONALD RESNICK,! GEN NIWAYAMA,? AND RICHARD D. COUTTS? 


A comprehensive study of femoral heads of patients and 
cadavers with osteoarthritis, rheumatoid arthritis, osteo- 
necrosis, and calcium pyrophosphate dihydrate deposition 
disease allows insight into the radiographic and pathologic 
appearance of subchondral radiolucencies in these dis- 
orders. The term geode, rather than cyst or pseudocyst, 
may be a more appropriate description of these lesions. In 
osteoarthritis, geodes occur on the pressure segment of 
the femoral head in association with loss of articular space; 
in rheumatoid arthritis, they are initially noted at the 
chondro-osseous junction and subsequently involve the 
entire femoral head. In osteonecrosis, geodes appear in 
the necrotic segment of the femoral head. In calcium pyro- 
phosphate deposition disease, geodes resemble those in 
osteoarthritis but are larger, more numerous, and more 
widespread. 


To the radiologist, the finding of a radiolucent lesion 
beneath the articular cartilage represents an intriguing 
observation. These radiolucencies have been variously 
termed synovial cysts [1], subchondral cysts [2], sub- 
articular pseudocysts [3], and necrobiotic pseudocysts 
[4], and have been associated with a variety of articular 
disorders. To the pathologist, a cyst implies a cavitary 
lesion with an epithelial lining. Since subchondral or sub- 
articular “cysts” are not surrounded by such a lining nor 
uniformly cavitate, the inadequacy of these terms becomes 
obvious. In Europe, the term geode is applied to all such 
subchondral lesions. In geology, geodes are small gas- 
filled spaces or hollows in rocks. This term, albeit not ideal, 
may indeed be more appropriate. This study was under- 
taken to better delineate the pathogenesis and radiologic 
appearance of geodes which appear in the course of 
various articular diseases. 


Materials and Methods 


Preoperative radiographs and surgical specimens of 80 
femoral heads removed during total hip replacements were 
analyzed. The femoral heads were sectioned, radiographed, and 
photographed, and microscopic preparations of appropriate 
specimens were obtained. These were prepared by fixing slabs 
1-3 cm thick for 1 week in neutral buffered formic acid and 
dehydrating in ethanol. Specimens were double-embedded with 
4% celloidin in methylbenzoate and paraffin. Sections 8-10 
um thick were subsequently cut on a sledge microtome and 
stained with hematoxylin and eosin. Detailed “maps” of the 
slides were constructed to illustrate significant microscopic 
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features. Tissue maceration was performed utilizing commercial 
Clorox solution. 

The total hip arthroplasties had been performed for a variety 
of disorders: osteoarthritis, 40; osteonecrosis, 21; rheumatoid 
arthritis or “variant” disorders, seven’; calcium pyrophosphate 
dihydrate deposition disease (CPPD), six; pigmented villonodular 
synovitis, two; pathologic fractures, two; chondrolysis, one; and 
unclassified conditions, one. 

In addition, 10 cadaveric hip joints were examined with tech- 
niques similar to those used on the arthroplasty specimens. 
Included were six hips from cadavers with classic or definite 
rheumatoid arthritis, two with osteoarthritis, and two with CPPD. 

In both groups of specimens, the number, size, shape, and 
location of geodes were recorded. The presence or absence of 
communication between the geode and articular cavity, a 
sclerotic rim, overlying cartilaginous loss, and eburnation of 
surrounding bone was noted. 


Findings 
Osteoarthritis 


Geodes are invariably present in osteoarthritis of the 
hip. Although all investigators ascribe to the importance 
of concentrated pressure or stress on the articular carti- 
lage and subchondral bone in the development of these 
lesions, two fundamental theories have been developed. 

Synovial fluid intrusion (figs. 1A and 1B). Freund [5] in 
1940 was the first investigator to suggest that elevated 
intraarticular pressure might lead to dislocation of joint 
fluid through gaps in the articular surface with secondary 
resorption of bony trabeculae. Landells [6] subsequently 
cited considerable direct and indirect evidence to support 
a hypothesis that geodes in osteoarthritis resulted from 
intrusion of synovial fluid through the articular surface 
into the bone. This evidence included the presence of 
abnormal articular cartilage over the cyst, displaced pieces 
of surface cartilage within the geode, and a similarity of 
the fluid within the articular cavity and geode. He noted 
that the pyriform or flask shape of geodes and their fre- 
quently demonstrable joint communication were con- 
sistent with this theory. Defects in the cartilaginous coat 
could later become filled with fibrocartilaginous tissue, 


obliterating the communicating channels. 


* These seven hips included five specimens obtained from patients with 
classic or definite rheumatoid arthritis, one from a patient with seronega- 
tive “rheumatoid” arthritis, and one from a patient with features of both 
rheumatoid arthritis and ankylosing spondylitis. 
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Fig. 1.— Synovial fluid intrusion and bony contusion in osteoarthritis. A, Concentrated stress (solid arrow) on articular cartilage and bone results in 


cartilaginous erosion and exposure of subchondral bone. Synovial fluid is forced through crevices in Cartilage (dashed arrows) resulting in resorption of 


of femoral head (arrow) and surface of bone. 


Bony contusion (figs. 1C and 1D). Rhany and Lamb [7] 
suggested geodes were foci of bone necrosis which were 
produced by violent impact between apposing surfaces of 
bone which did not possess protective cartilage. Their 
Studies implied that synovial intrusion, when present, was 
a secondary phenomenon which occurred during healing 
as necrotic trabeculae were removed. In support of this 
theory, they noted the following: the frequent absence of 
communication between the articular Cavity and subchon- 
dral cyst; the presence of metaplastic cartilage, not artic- 
ular cartilage, within the wall of the geode; osteoclasts 
removing fragments of disrupted bone: and highly cellular 
and vascular granulation tissue histologically similar to 
that seen at fracture sites. 

Ondruch [8] supported the bony contusion theory and, 
using photoelasticity models, noted the similarity of pat- 
terns obtained in the course of experimentally overloading 
these models with the patterns or shapes of actual 
subchondral geodes. 

Ferguson [9] noted the resemblance of the tissue ele- 
ments abouf the cystic lesions to those seer, in fracture 
callus, lending support to the theory of primary cystic 
necrosis of bone. He stressed that communication 
between the cavity and articular surface was a secondary 
phenomenon related to unroofing of the cyst. 

Our radiographic and pathologic observations include 


findings which indicate that both synovial fluid intrusion 
and bony contusion may operate together in the formation 
of geodes in osteoarthritis. Geodes were present in all of 
the osteoarthritic femoral heads (table 1). In some, the 


TABLE 1 


Summary of Results 


—SoooSos8v—aea—_—_/jla_a 
No. Hips 


No. Hips with 
Disorder Examined Gendes* Comments 


eee 

Osteoarthritis 42 42 Single or multiple: sclerotic 
margins; surrounding ebur- 
nated bone; overlying 
cartilaginous loss 

Rheumatoid 


arthritis or 
“variants”... 13 10 Multiple; thin or absent 
sclerotic margins; overlying 
cartilaginous loss 
Osteonecrosis 21 17 Single or multiple; spaces 
varying in size and shape: 
adjacent eburnated bone: 
intact overlying cartilage 
GPP D: « <.0-2 8 8 Multiple; sclerotic margins: 


surrounding eburnated bone: 
overlying cartilaginous loss 


lt 


* Equal to or greater than 2 mm in diameter 
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Fig. 2.—Pseudocysts in osteoarthritis. Radiograph (A) and photograph (8) of femoral head showing that radiolucency at chondro-osseous junction 


is rim of osteophytes (arrowheads). 


lesions were up to 2 mm in diameter; in others they 
reached 20 mm in diameter. The most frequent radio- 
graphic appearance was that of single or multiple pyri- 
form-shaped subchondral lesions possessing sclerotic 
margins of 0.5-2 mm. Geodes were uniformly noted in 
areas of maximal articular space loss, particularly along 
the superior middle and outer thirds of the femoral head. 
Rarely, smaller geodes were noted on the inner and middle 
thirds of the femoral head, again in areas of maximum 
articular space loss. Definite communication of geodes 
with the articular cavity was occasionally apparent on 
preoperative radiographs but was more frequently noted 
on sectional radiographs. This communication was not 
always demonstrable; some sectional radiographs outlined 
a portion of the subchondral bony plate extending across 
the lesions. The surrounding bone was eburnated. At the 
lateral chondro-osseous margin of the femoral head, 
radiolucencies were sometimes observed which were 
subsequently noted to represent osteophytic  lipping 
(fig. 2). 

Our pathologic findings included the presence of single 
or multiple lesions within the subchondral bone. Some 
lesions were noncavitary and contained myxoid and adi- 
pose tissue mixed with loose fibrous elements. Other 
noncavitary lesions were similar but without adipose 
tissue. Lesions possessing central cavitation were sur- 
rounded by fibrous tissue. No definite cystic lining 
or synovial tissue was identified, the margins being demar- 
cated by sclerotic bone. Some cavitary geodes contained 
proteinaceous material perhaps representing synovial 
fluid contents. Additionally, two types of cartilage were 


noted: small fragments of articular cartilage in the central 
portion of the geodes and foci of metaplastic cartilage 
within the wall of the geodes. 

An additional pathologic finding was the presence of 
focal osteoporosis deep within the femoral head without 
surface Communication. In these areas, small regions of 
absent or sparse trabeculae created geodes without dis- 
crete margins. These were observed on rare occasions, 
particularly on sectional radiographs. 


Rheumatoid Arthritis 


Geodes are a well recognized manifestation in rheuma- 
toid arthritis. Most investigators have suggested that sub- 
chondral radiolucencies in rheumatoid disease result from 
inflammatory changes in the synovial lining of the articular 
cavity creating pannus which extends across the carti- 
laginous surface and eventually destroys cartilage and 
bone [3, 5, 10] (fig. 3A). On the other hand, Soila [11], 
using stereoradiography, described enclosed pseudocystic 
defects within the bone without evidence of articular com- 
munication. He emphasized the importance of nutritional 
and metabolic injury of bone in rheumatoid arthritis and 
distinguished the peculiar pattern of rheumatoid trabecular 
disintegration from osteoporosis. Kersley et al. [12] sug- 
gested that enclosed geodes in rheumatoid arthritis could 
be related to true intraosseous rheumatoid nodules. Others 
have reported similar nodules in the spongy bone of 
vertebrae in rheumatoid arthritis [13]. 

Costello et al. [14] stressed the occurrence of large 
cystic areas of radiolucencies in rheumatoid patients who 
maintained a high level of physical activity. In this peculiar 
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Fig. 3.—Pannus invasion and geodes in rheumatoid arthritis. A, Pannus invading subchondral bone (arrows) resulting in trabecular erosion with 
formation of geodes (arrowheads). B, Pannus extending across surface of cartilage (arrow) and between cartilage and subchondral bone (arrowhead). 
C and D, Radiograph and photograph showing disruption of subchondral bony plate and loss of adjacent trabeculae near chondro-osseous junction 
(arrows). Note additional loss of subchondral bone over central portion of femoral head (arrowhead) 


pattern, subsequently termed rheumatoid arthritis of the 
robust reaction type [15], lesions were attributed to the 
effects of elevated intraarticular pressure forcing synovial 
fluid or granulation tissue into the bone. This pattern again 
emphasized the role of synovial pannus in the development 
of subchondral geodes. 

Jayson et al. [16] measured intraarticular and intra- 
osseous pressures in two patients and demonstrated that 
changes in intraarticular pressure were directly com- 
municated to two typical rheumatoid geodes. These results 
suggested hydrostatic continuity between the geode and 
articular space and perhaps explained the occurrence of 
large geodes in rheumatoid patients who continued to be 
physically active. 

Magyar et al. [17] examined bone tissue from 21 
patients. In all cases a communication was demonstrated 
between the cyst and articular cavity. The lesions con- 
tained granulation tissue resembling pannus which led the 


authors to suggest the fundamental role of synovial 
inflammation in the development of subchondral geodes. 

Our radiographic and pathologic observations confirm 
the importance of synovial inflammation with pannus in 
the formation of geodes in rheumatoid arthritis. The 
geodes were generally multiple, varying from less than 1 
mm to 35 mm (table 1). The large lesions resembled 
previously described giant rheumatoid cysts [18-21]. The 
geodes frequently communicated with the articular cavity 
but rarely demonstrated a sclerotic margin. 

The earliest radiolucencies were apparent at the 
chondro-osseous margins of the femoral head near the 
femoral neck (fig. 3C and 3D). Additional lesions were 
observed as surface irregularities throughout the femoral 
head and were usually, but not invariably, associated with 
joint space loss (fig. 3B, 4A, and 48). 

Pathologically, pannus was identified at the chondro- 
osseous junction invading the bone and extending over the 
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Fig. 4.— Radiograph (A) and photograph (8) showing replacement of large portion of femoral head with geodes in more advanced case of rheumatoid 


arthritis. 


cartilage, producing cartilaginous and osseous destruction. 
In some areas, subchondral pannus was apparent without 
inflammatory tissue on the surface of the cartilage, ac- 
counting for the presence of osseous erosion without 
joint space narrowing. Pannus extension through the bony 
end-plate into the spongiosa was associated with hyper- 
vascularity and inflammatory cellular infiltration, and the 
resulting osseous destruction accounted for the radio- 
lucencies observed on the radiographs. No intraosseous 
rheumatoid nodules were observed. 


Osteonecrosis 


The radiologic features depicted on preoperative radio- 
graphs in our patients with osteonecrosis of the femoral 
head were entirely consistent with those previously 
reported |22, 23] and included relative preservation of 
articular space, a subchondral linear radiolucency, varying 
degrees of depression or collapse of subchondral bone, 
ill-defined intraosseous radiolucencies, and new bone 
formation. Sectional radiography and pathology outlined 
five zones which were less apparent with advancing 
stages of the disease (fig. 5A): (1) a superficial area con- 
sisting of detached articular cartilage and subarticular 
trabeculae, separated by a variable distance from the re- 
mainder of the femoral head; (2) a zone of necrotic bone, 
varying in extent from a thin band of trabeculae to a large 
triangular-shaped segment of the femoral head; (3) an 
area of vascular granulation tissue; (4) a zone of repair 
with new bone formation; and (5) a deep zone of normal 
cancellous bone. 

Radiolucencies representing geodes were identified 
within zone 2, the necrotic area, particularly along the 
lateral margin of the femoral head (table 1). These were 
either angular or smooth in outline and linear or circular 
in shape. The overlying cartilage was frequently intact and 
the articular space maintained. Discrete radiolucencies 
were secondary to osteoclastic resorption of necrotic 


trabeculae and replacement with fibrous tissue. This 
sequence, previously noted by McCollum et al. [24], 
resulted in single or multiple geodes of varying size which 
occasionally replaced large segments of the femoral head 
(fig. 58-50). 


Calcium Pyrophosphate Deposition Disease (CPPD) 


Pyrophosphate arthropathy, one of the characteristic 
manifestations of CPPD, can produce significant structural 
abnormalities in many joints including the hip [25]. While 
this arthropathy superficially resembles osteoarthritis with 
joint space narrowing and bony eburnation, it differs from 
degenerative disease in several respects. It involves artic- 
ulations not commonly altered in osteoarthritis (e.g., elbow 
and wrist) and can be more extensive and progressive than 
typical degenerative disease. Subchondral radiolucencies 
are particularly characteristic, frequently reaching many 
centimeters in size. These may predispose to fracture or 
collapse with fragmentation and intraarticular 
osseous debris. 

Femoral head alterations in our patients and cadavers 
with CPPD invariably included geode formation, particu- 
larly on the outer and middle segments of the bone, al- 
though occasionally involving the entire circumference of 
the femoral head (fig. 6, table 1). These geodes were 
multiple, 2-20 mm in diameter, pyriform in shape, and 
commonly associated with overlying cartilaginous loss, 
articular Communication, and sclerotic margins. Histo- 
logically, geodes in CPPD were similar to those in osteo- 
arthritis, with surrounding fibrous tissue, cartilaginous 
elements and proteinaceous material, and overlying 
cartilage degeneration and denudation with articular com- 
munication. Calcium pyrophosphate dihydrate crystals, 
possessing typical weak positive birefringence when ex- 
amined under polarized light. were identified in many 
instances within the osseous and cartilaginous tissue. 
The synovial membrane frequently contained considerable 
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osseous and cartilaginous debris with local inflammatory 
reaction and cellular infiltration. 


Discussion 


In the past, the terms cyst and pseudocyst have been 
used to describe the many types of radiolucencies that 
may occur in subchondral bone in various articular dis- 
orders. The term cyst implies a cavitary lesion with a 





7 s 5 : s 3 - a. 

Fig. 5.— Geodes in osteonecrosis. A, Photomicrograph showing superficial zone of detached articular cartilage and subarticular trabeculae (7) with 
subjacent curvilinear area of bony separation (arrow) representing fracture. Note also large zone of bone necrosis (2), zones of vascular granulation 
tissue and new bone formation (3, 4) and deep zone of normal cancellous bone (5). B, Preoperative radiograph outlining extensive collapse of femoral 


head and irregular lucencies (arrows). C and D, Sectional radiograph and photograph showing displaced cartilage and subchondral bony plate (arrow- 
heads), reactive new bone formation, and buttressing. 


surrounding epithelial lining. Subchondral radiolucencies 
are frequently without cavitation and uniformly without 
an epithelial lining. Furthermore, they may represent only 
a focal area of osteoporosis. The term geode may be more 
suitable to describe these radiolucencies. 

Geodes are common in many types of articular diseases. 
Our observations were confined to patients and cadavers 
with hip disorders, particularly osteoarthritis, rheumatoid 
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Fig. 6. —Geodes in calcium pyrophosphate deposition disease (CPPD). A, Radiograph showing joint space loss, bony eburnation, and irregular radio- 
lucencies within femoral head and acetabulum (arrows). B and C, Radiograph and photograph of section through femoral head showing widely distributed 


geodes (arrows) 
TABLE 2 


Geodes in Articular Disorders 








Usual Location of Geodes 
within Femoral Head 


Probable Mechanism 


Disorder of Geode Formation 


eee 


Osteoarthritis.. Synovial intrusion; 


bony contusion 


“Pressure” segment 
on superior outer 
and middle thirds 

Rheumatoid 
arthritis... .. Pannus invasion 


of bone 


Begins at chondro- 
osseous junction; 
becomes 
widespread 

“Pressure” segment 
on superior outer 
and middle thirds 

Widespread 


Osteoclastic 
resorption of 
necrotic trabeculae 

Synovial intrusion; 
bony contusion 


Osteonecrosis . 





arthritis, osteonecrosis, and CPPD. In each disorder, dis- 
tinguishing radiographic and pathologic abnormalities 
were apparent, reflecting different pathogenetic 
mechanisms (table 2). 

Our radiographic and pathologic observations in the 
osteoarthritic femoral head show that evidence exists to 
support both the synovial fluid intrusion and bony con- 
tusion theories. In osteoarthritis, geodes occur within the 
pressure segment of the femoral head in association with 
loss of articular space, surrounding bony eburnation, and 
adjacent acetabular lesions. Multiplicity and sclerotic 


margins are two additional features. Communication 
between the geodes and articular cavity is extremely com- 
mon as evidenced by the identification of communicating 
channels in sectional radiographs, gross and microscopic 
specimens, and the presence of dislocated pieces of artic- 
ular cartilage. Although in some specimens such com- 
munication was not observed, further sections may have 
outlined the communicating channels. But the presence of 
communication between the joint cavity and geode leaves 
unanswered the more fundamental question of whether 
such communication is a primary event (as advocated by 
the synovial fluid intrusionists) or a secondary event (as 
advocated by the bony contusionists). This question cannot 
be answered with certainty from our material. 

In rheumatoid arthritis, geodes occur initially at the 
chondro-osseous junction and subsequently over large 
segments of the femoral head. They are usually associated 
with loss of articular space related to pannus destruction 
of cartilage.:Geodes in rheumatoid arthritis are multiple 
and without sclerotic margins. 

In view of the previously reported association of “cystic” 
rheumatoid arthritis with increasing levels of physical 
activity and our observations of obvious continuity 
between the articular cavity and geode with transchondral 
extension of pannus, it is interesting to speculate that such 
geode formation represents one mechanism of joint de- 
compression. Since the rise of intraarticular pressure 
during use of a joint is directly related to the volume of 
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effusion within that joint [26], joint decompression might 
result from any process allowing fluid to escape from the 
articulation. Three potential pathways exist for such 
egress: geodes, synovial cysts, and fistulae. An inverse 
relationship between synovial cysts (€.g., popliteal cysts) 
and geodes has been noted: knees with large geodes have 
been associated with small synovial cysts, while those with 
small or absent geodes have been associated with synovial 
cysts of variable size [27]. These observations strengthen 
the hypothesis that synovial cysts may protect the joint 
against damage produced by elevated intraarticular pres- 
sure. Furthermore, fistulae between the articulation and 
skin are known manifestations of rheumatoid arthritis 
[28, 29]. Fistulous rheumatism is particularly common 
about superficial articulations such as the metatarso- 
phalangeal joints and has been associated with extensive 
joint destruction and osseous and cartilaginous debris. 
The possibility that these fistulae represent an additional 
mechanism of joint decompression is an intriguing concept. 

In osteonecrosis, geodes are located within the necrotic 
zone on the pressure segment of the femoral head, usually 
in association with an intact articular space and a sub- 
chondral radiolucent line with depression of the osseous 
surface. They relate to osteoclastic resorption of necrotic 
trabeculae with fibrous replacement of bone. 

In CPPD, geodes are multiple, large, and widespread. 
They resemble lesions in osteoarthritis, with sclerotic 
margins, articular communication, adjacent joint space 
loss, and bony eburnation. They are more numerous, how- 
ever, and frequently result in collapse and fragmentation 
with disruption of the subchondral bony plate. 
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Charcot’s Joint: Two New Observations 


R. BRENT HARRISON! 


The pattern of soft tissue calcification in the three cases 
presented suggests that the debris about a Charcot's joint 
may break out of the periarticular space and dissect along 
muscle planes. Follow-up films of one of the cases docu- 
ments that such calcifications may be resorbed. The 
reason for selective involvement of certain muscle groups 
is obscure. To my knowledge, these observations have not 
been reported previously. 


This report relates two new observations concerning 
neuropathic joints. The first deals with migration of soft 
tissue calcification about Charcot’s joints, and the second 
concerns the transient nature of such calcifications. 

Calcification and bony debris in the soft tissues are well 
recognized features of Charcot’s joints [1-4]. Reports 
have correlated acute episodes of pain, heat, swelling, and 
tenderness of the involved extremity with the rupture of 
such calcific deposits and release of crystalline material 
into the extraarticular soft tissues [5, 6]. There is also 
documentation of acute fragmentation of a neurotrophic 
joint resulting in a clinical picture of soft tissue heat and 
swelling, with radiologic evidence of bony detritus in the 
periarticular soft tissues and also in or around adjacent 
muscle groups [1, 3]. 


New Observations 
Migration of Calcific Debris 


Calcification around a Charcot’s joint may break out of 
the periarticular soft tissues and dissect along muscle 
sheaths to the point of muscle origin or insertion. Case 1 
shows calcific debris from a neuropathic shoulder, pre- 
sumed secondary to syringomyelia, approximating the 
long head of the triceps brachii (fig. 1). In case 2, small 
calcifications resembling rice extend from a neuropathic 
knee, due to lues, along the approximate course of the 
gracilis muscle, almost to its point of origin at the symphysis 
pubis and pubic arch (fig. 2). The most superior portion 
of this calcification was surgically removed, and histologic 
sections were interpreted as “compatible with the break- 
down products of a Charcot's joint! Muscle fibers were 
also noted in the histologic section. 

A third case had a neuropathic shoulder which was 
presumed secondary to syringomyelia (D. M. Forrester, 
personal communication). A biopsy of the shoulder was 
interpreted as consistent with a Charcot’s joint. Radiog- 
raphy (fig. 3) demonstrated amorphous calcifications 
around the short head of the biceps brachii and 
coracobrachialis muscle groups. 
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Resorption of Calcification 


Case 2 also demonstrated the transient nature of such 
calcifications. When the initial radiographs were taken 
(fig. 2), the patient's right thigh was swollen, hot, and 
tender. A venogram performed about 10 weeks later, 
when the swelling and tenderness had largely subsided, 
revealed the disappearance of a large portion of the soft 
tissue calcification (fig. 4A). After venography, the calcific 
deposit just beneath the symphysis pubis was surgically 
removed. Follow-up films 5 months later (fig. 4B) showed 
complete disappearance of the calcium. The soft tissue 
reaction had also completely subsided at this time. 


Discussion 


To my knowledge, the extent of migration of the peri- 
articular calcium deposits about neuropathic joints or their 
transient nature has not been recognized previously. In 
his discussion of Charcot’s joints, Brailsford [7] does 
state that “much of the extra-capsular calcium deposits 
will be completely absorbed and no trace left” However, 
there are no accompanying radiographs. Other reports 





Fig. 1. —Case 1. Radiograph of fragmented right humeral head showing 
soft tissue calcifications following course of triceps brachii 
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Fig. 2.—Case 2. Radiographs of pelvis (A) and right femur (8) showing ricelike calcifications 
extending from neurotrophic knee along approximate course of gracilis muscle. Note heavy 


metal deposits in buttocks from previous injections. 





Fig. 3.—Case 3. Radiograph of shoulder showing destruction of head 
of humerus and amorphous calcifications in soft tissues. (Courtesy of 
D. M. Forrester) 


lend support to this observation. in a paper on crystal- 
induced inflammatory reactions associated with hemo- 
dialysis-treated renal failure, Moskowitz et al. [8] noted a 
general reduction in calcium deposits following aluminum 
hydroxide gel therapy. There was a concomitant decrease 
in serum phosphorus levels in these patients, suggesting a 
chemical process. Another possible avenue of resorption 
is suggested by the work of Leriche and Brenchmann [9]. 
They noted a giant cell infiltrate which was phagocytosing 
living bone fragments introduced into the joint capsules 
of dogs. 

The reason for involvement in or around certain muscle 
groups is obscure. It is possible that the debris simply 
follows the path of least resistance after erupting from 
the involved joint. 
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Fig. 4.—Case 2. A, Pre- 
surgery venogram 10 weeks 
after initial films (fig. 2) show- 
ing partial resorption of soft 
tissue calcification. B, Radio- 
graph 5 months after surgery 
showing complete absence of 
soft tissue calcification. Heavy 
metal deposits in buttocks 
again noted. 
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Myositis Ossificans: Diagnostic Value of Arteriography 


ISSA YAGHMAI! 


Myositis ossificans circumscripta is the heterotopic for- 
mation of nonneoplastic bone and cartilage in soft tissue. 
These benign lesions can mimic more serious lesions, both 
radiographically and histopathologically. Recognition of 
the benign character of myositis ossificans is imperative 
in order to avoid mutilating surgical procedures. Five cases 
are presented with emphasis on angiographic signs which 
differentiate this lesion from histopathologically similar 
lesions. Three of these are illustrated, along with an 
example of an osteosarcoma for comparison. 

The angiographic manifestations of myositis ossificans 
differ in the various phases of the disease. In the active 
stage, the lesions have numerous fine vessels causing a 
diffuse stain. Malignant tumors such as osteosarcoma, 
extraosseous osteosarcoma, and fibrosarcoma, which are 
included in the differential diagnosis, often present clearly 
defined pathologic vessels as well as arteriovenous shunts, 
venous lakes, amputated vessels, invasion of large arteries 
and veins, and large abnormal draining veins. In the healing 
stage, the lesions are usually avascular, and there is no 
difficulty in differentiating this condition from malignant 
bone lesions with the sole exception of well differentiated 
parosteal osteosarcomas. In these cases, the plain radio- 
graphic features are most important in arriving at the 
correct diagnosis. 


Myositis ossificans is a heterotopic formation of non- 
neopastic bone and cartlilage in soft tissue. There are two 
different types: a localized form (myositis ossificans cir- 
cumscripta) limited to a single muscle, and a progressive 
form which affects all striated muscles with a special 
predilection for paravertebral muscles. The latter form is 
a childhood disease, possibly due to genetic [1] or meta- 
bolic disorders [2], which ultimately leads to death. Myo- 
sitis ossificans circumscripta has also been called juxta- 
cortical myositis ossificans [3]. Much confusion surrounds 
the name and pathogenesis of this condition. Most investi- 
gators consider myositis ossificans the “total of all soft 
somatic tissue reactions which follow trauma, and which 
progress to the formation of bone or cartilage” [4]. 

Trauma is the main cause for myositis ossificans circum- 
scripta, but whether this is the sole factor is debatable. 
There are patients in whom no history of previous trauma 
can be elicited. Those localized areas of myositis ossificans 
arising spontaneously without history of trauma have been 
referred to as the “pseudomalignant osseous tumor of soft 
tissue” [1, 2, 5], and for this reason the disorder is sub- 
divided into two clinical varieties: traumatic and non- 
traumatic. The nontraumatic form usually is more difficult 
to diagnose. 

The correct radiographic diagnosis is especially impor- 
tant since patients present clinically with a rapidly growing 
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tender soft tissue mass; biopsies may be interpreted as 
malignant [2, 5-7], resulting in unnecessary amputations. 


Materials and Methods 


Arteriography was performed in five cases of pathologically 
confirmed myositis ossificans circumscripta seen over a 9 year 
period at Tadj Pahlavi Hospital, Tehran, Iran, and the Medical 
College of Virginia Hospitals, Richmond. All patients were studied 
by percutaneous or catheter injection of contrast material. An 
injection of 20—40 ml of contrast, depending on the size and 
location of the lesion, was sufficient for good visualization of the 
angioarchitecture of the lesions, using at least two films/sec for 
4 sec followed by one film every second for 16 sec. Magnification 
was helpful for evaluating fine vessels, and subtraction was 
especially valuable in visualizing bone lesions or lesions with 
ossification or calcification where visualization of the intraosseous 
vascular pattern was essential. 

All cases except one had a history of local injury. Average age 
of the patients was 28 years (range, 14-52). Angiography was 
performed 6 to 10 weeks after the initial injury or symptoms. 


Case Reports 
Case 7 


A 27-year-old white male was seen approximately 6 weeks 
after a car accident with pain and discomfort in his lower but- 
tock. Physical examination revealed a hard fixed mass in the 
left ischium which was slightly tender to palpation. A plain 
radiograph (fig. 1A) revealed a soft tissue mass with several 
areas of calcification or ossification scattered throughout the 
mass, but more pronounced adjacent to the ischium. Cortical 
irregularity of the ischium, destruction, and the presence of 
periosteal reaction suggested rapid growth. Radiologic interpre- 
tation based on plain film findings was a rapidly growing malig- 
nant bone or soft tissue lesion, probably chondrosarcoma. A 
biopsy was reported as osteosarcoma. 

Angiography revealed numerous fine vessels in the area of the 
mass with a poorly defined stain (fig. 18), but not the extensive 
neovascularity expected in an osteosarcoma. Resection of the 
mass and part of the ischium proved the presence of a centrifugal 
zone pattern typical of myositis ossificans. 


Case 2 


A 20-year-old female was referred because of a rapidly growing 
hard mass in the medial aspect of the left upper thigh. There was 
no definite history of previous trauma. A plain film (fig. 2A) re- 
vealed a 12 X 8 cm calcified mass adjacent to the upper left 
femur, separated by a radiolucent line from normal bone. 

An angiogram approximately 8 weeks after the injury (figs. 
2B and 2C) revealed a moderate degree of fine vascularity and 
stain in the mass, especially in the upper part of the lesion (fig 
2C). There was no evidence of venous or arterial encasement or 
obstruction as usually seen in aggressive malignant lesions. The 
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Fig. 1.— Myositis ossificans, case 1. A, Anteroposterior view of pelvis 
showing soft tissue mass with areas of calcification adjacent to lower 
lateral margin of left ischium. Note cortical irregularity, destruction, and 
periosteal reaction suggesting rapid growth. B, Arteriogram revealing 
numerous fine vessels in mass area. 


diagnosis of myositis ossificans was confirmed by partial 
resection of the mass. 


Case 3 


A 14-year-old white male with trauma approximately 10 weeks 
earlier was admitted for further evaluation of a large nontender 
ossified mass arising from the soft tissue adjacent to the upper 
one-third of the right femur. Plain radiographs taken 4 weeks 
earlier were reported as suggestive of a rapidly growing tumor 
related to the upper one-third of the femur, with onion skin 
periosteal reaction, possibly osteosarcoma. 

Plain films at this admission revealed a well defined ossified 
mass with a lacy appearance associated with periosteal reaction. 
The mass was clearly separated by a radiolucent line from the 
femur (figs. 3A and 38). An arteriogram revealed normal 
arteries in the early arterial phase (fig. 3C) with questionable 
increased vascularity in the bulk of ossification seen only in the 
subtraction film (fig. 3D). There was no evidence of abnormal 
veins or obstruction of the veins. Complete removal of the mass 
proved the diagnosis of myositis ossificans. 


Case 4 


A 52-year-old male was referred for evaluation of a rapidly 
growing mass in the right hip. The patient had been involved in 
an accident several weeks before admission, although radio- 
graphs at that time were reported to be within normal limits. 

Physical examination revealed evidence of a mass in the right 
hip area which was tender to palpation. A plain radiograph 14 
weeks after the accident revealed a soft tissue mass with ir- 
regular calcifications around the right hip joint, suggesting a 
calcified soft tissue hematoma following the previous injury. An 
angiogram revealed numerous fine vessels in the mass with a 





moderate stain. The superficial femoral artery was displaced by 
the bulk of the mass. There was no evidence of encasement or 
obstruction of the major arteries or veins. Biopsy confirmed the 
diagnosis of myositis ossificans. 


Case 5 


A 26-year-old male was admitted for investigation of a soft 
tissue mass involving the left arm which had been diagnosed 
histopathologically as osteosarcoma at another institution. The 
patient denied trauma to his arm, although several weeks prior 
to the last admission he had experienced pain and soft tissue 
swelling in his arm after a day of raking in his garden. 

A plain film revealed an ossified soft tissue mass adjacent to 
the lateral aspect of the mid humerus with periosteal reaction. 
The lacy appearance of soft tissue calcification and the radio- 
lucent line separating the mass from the humerus was typical 
of myositis ossificans. Angiography revealed no vascularity in 
the mass, and histopathology of the resected specimen 
confirmed the diagnosis of myositis ossificans. 


Discussion 


Myositis ossificans is most commonly related to trauma. 
In instances where the lesion arises spontaneously, injury 
may have been so minor that it was unrecognized. It is 
thought that the injury produces an area of muscle 
necrosis or hemorrhage which later ossifies. However, 
there are unanswered questions concerning initial events 
in the pathogenesis of nonneoplastic heterotopic bone 
formation, including: (1) the mechanisms by which soft 
tissue generates localized bone formation; and (2) whether 
the osteoblasts originate from damaged periosteum at the 
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Fig. 2.— Myositis ossificans, case 2. A, Anteroposterior view of upper 
left femur showing mass with calcification separated from femur by radio- 
lucent line. 8, Magnified film of early arterial phase revealing moderate 
vascularity, especially in upper part of tumor (arrows). C, Subtraction 
film showing less vascularity in area of dense cssification 


time of injury, by later metaplastic changes in scar tissue, 
or arise from pleuripotent cells already present in 
connective tissue. 

Some believe the term myositis is incorrect and that 
damage to the interstitium causes necrosis and later pro- 
duces soft tissue ossification. The initiation of the process 
may be imperfectly understood, but the microscopic 
changes have been documented [2]. The proliferation of 
mesenchymal cells is believed to result in the production 
of collagen masses which are capable of accepting the 
deposition of calcium salts. When the heterotopic osteo- 
blasts begin matrix formation, the lesion gradually 
becomes defined and develops a fibrous capsule, sepa- 
rating it from the surrounding soft tissue and adjacent 
bone. Therefore, the pathologic findings in these lesions 
are related to the age of the lesion. 

An important factor in making the correct diagnosis is 
understanding the progression of osseous maturation. 
Three stages in the gradual maturation of the lesion are 
recognized. 


Stage 7 


The necrotic stage begins with a rapidly developing soft 
tissue mass. Usually there is no radiologic evidence of 
calcification or ossification in the mass area. Angiographic 
features of the necrotic stage have not been documented 
in the literature. However, the angiographic features of 
ischemic muscle necrosis or muscle rupture, which most 





likely is the basic phenomenon in myositis ossificans, has 
been reported [8, 9]. Moderate hypervascularity in the 
mass similar to inflammatory soft tissue lesions might be 
expected. Histopathologic features of this stage are con- 
clusive and are primarily composed of areas of muscle 
necrosis. 


Stage ll 


This active stage usually begins the second week and 
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Fig. 3.— Myositis ossificans, case 3, Plain fiim anteroposterior (A) and lateral (8) views revealing well defined ossified soft tissue mass associated with 
periosteal reaction, clearly separated from rest of femur by radiolucent line. C, Lateral projection arteriogram revealing few arteries in area of mass with 


very light stain. D, Subtraction film showing area of mass. 














ARTERIOGRAPHY IN MYOSITIS OSSIFICANS 815 


gradually continues for 12-14 weeks after initial injury. 
This is the critical stage of the disease for radiologic and 
histopathologic diagnoses. In the first 3-6 weeks, the 
centrifugal zone pattern of maturation will develop, a 
characteristic diagnositic finding. Microscopically, these 
lesions demonstrate three zones. The central part is oc- 
cupied by rapidly proliferating fibroblasts, with occasional 
areas of hemorrhage and necrotic muscles. The middle 
zone usually appears osteoblastic with islands of immature 
bone. The most peripheral zone is composed of mature 
trabeculae, which are clearly separated from the sur- 
rounding soft tissue. When a biopsy is taken from the 
central or middle zone, differentiation from sarcoma is 
difficult and sometimes impossible. Biopsy of the most 
peripheral zone usually is most helpful. Ackerman [2] 
emphasized that recognition of the zonal pattern is the 
most important criterion to distinguish myositis ossificans 
from malignant lesions. 

The plain radiographic and angiographic evaluation of 
myositis ossificans parallels the histopathologic maturation 
of the lesion. By 3—6 weeks, periosteal reaction is present 
if the underlying bone was injured, and faint calcifications 
are visible within the mass (fig. 1A). Scattered calcifica- 
tions will gradually be replaced by mature heterotopic 
bone after 10-12 weeks (fig. 2A). 

Angiographic features during the active stage of the 
disease are characterized by the presence of numerous 
fine vessels arising from normal afferent arteries, followed 
by a dense, poorly defined stain in the mass (figs. 18, 2B, 
and 2C). Individual vessels within the tissue masses 
were too small to be seen by conventional angiography in 
our cases. These findings were similar to those previously 
described [5, 10, 11]. Subtraction was of some help in 
several cases for better recognition of these fine vessels 
or stain. Malignant tumors such as osteosarcoma, extra- 
osseous osteosarcoma, and fibrosarcoma, which enter 
into the differential diagnosis, often present clearly defined 
pathologic vessels as well as artereovenous shunts, venous 
lakes, amputated vessels, invasion of large arteries and 
veins, and large abnormal veins (fig. 4). These malignant 
lesions can easily be distinguished from myositis ossificans 
by their angiographic features. In cases which are doubtful 
radiologically and especially histopathologically, 
angiography is recommended to prevent unnecessary 
amputation. 


Stage lll 


This healing stage usually begins around 16 weeks and 
still shows the centrifugal zone pattern. While some histo- 
pathologic confusion may be present at this stage, con- 
ventional radiologic features are characteristic. A lacy 
pattern of sharply circumscribed new bone formation with 
a well defined cortex is seen adjacent to the normal bone. 
In the majority of cases there is a radiolucent zone con- 
taining a layer of fibrous connective tissue separating the 
lesion from the underlying periosteal reaction and cortex 
(fig. 38). The angiographic manifestations are variable 


and less vascular than in the active stage. In the healing 
stage, the hypervascularity gradually diminishes (figs. 
3C and 3D) to a point where after a few months the lesions 
reveal angiographic findings similar to normal bone. 

The plain film differential diagnosis of myositis ossificans 
in the healing stage is mainly parosteal osteosarcoma and 
occasionally the sclerotic form of osteosarcoma with soft 
tissue extension. The presence of gross neovascularity 
seen in sclerotic osteosarcomas is not seen in myositis 
ossificans. Parosteal osteosarcomas, however, due to their 
lack of vascularity, cannot be angiographically distin- 
guished from myositis ossificans, so that plain film features 
remain the most reliable method for the differential diag- 
nosis. In parosteal osteosarcoma, the tumor seems to be 
attached to the underlying bone by a sessile base, and a 
portion of the tumor may be separated from the bone by a 
periosteal fibrous layer. A radiolucent zone almost never 
completely separates the tumor from the underlying struc- 
ture, as is seen in myositis ossificans. Furthermore, paros- 
teal osteosarcoma is more heavily calcified in its central 
portion and base of attachment, and the periphery is less 
dense and poorly circumscribed. This is the reverse of the 
pattern seen in myositis ossificans, where the periphery 
of the lesion demonstrates the most heavily calcified and 
mature bone. Also, unlike myositis ossificans, the parosteal 
osteosarcoma gradually enlarges. 


Conclusions 


We believe angiography adds valuable information, 
especially in the active stage of the disease. The histologic 
nature of the mass may be predicted if careful attention is 
paid in all phases of the angiogram rather than to hyper- 
vascularity alone. In the healing stage, conventional radio- 
graphs are the best modality for differential diagnosis, 
although angiography has its application in doubtful cases. 
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Fig. 4.— Osteosarcoma involving mid shaft of femur in 17-year-old male with previous trauma. A, Plain film findings. B and C, Angiographic findings 
typical for aggressive malignant tumor, including large pathologic vessels, encasement and obstruction of second and third degree arteries, and abrupt 


termination of arteries. Avascular area in lateral part of tumor is result of necrosis 
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Odontoid Fractures in Metastatic Breast Carcinoma 


JAMES F. LALLY,’ 2 JOEL I. COSSROW,! AND MURRAY K. DALINKA?: ? 


Six cases of odontoid fracture were recognized in pa- 
tients with metastatic carcinoma of the breast. The clinical 
findings, radiographic diagnosis, and possible neurological 
sequelae are discussed. While pathologic long bone frac- 
tures are often aggressively treated, pathologic odontoid 
fractures are frequently not recognized despite their prog- 
nostic significance. Since patients with osseous metastasis 
from breast carcinoma may live for many months and 
undergo general anesthetic procedures that require neck 
manipulation, its recognition is clinically important. 


The average survival following the recognition of osseous 
metastasis from carcinoma of the breast is 13-27 months 
(1, 2]. In an analysis of 1,000 autopsied patients with 
metastatic carcinoma, the most frequent primary tumor 
was the breast [3]. Despite the frequency of skeletal 
metastasis in breast carcinoma and the possibility of pro- 
longed survival, little emphasis has been placed upon 
metastasis to the odontoid process [4]. Odontoid fractures 
in patients with metastatic carcinoma of the breast are 
not uncommon: we have seen six cases in the past 3 
years. The recognition of this potentially lethal complica- 
tion is paramount, since the clinical findings frequently 
lag behind the radiographic abnormalities and prompt 
therapy can alleviate symptoms and prevent or delay the 
late complications. 


Clinical Material 


During the past 3 years, six patients with pathologic 
odontoid fractures resulting from metastatic breast car- 
cinoma were seen. All had advanced skeletal metastasis. 
Four had acute symptoms of high cervical or suboccipital 
pain; two had severe muscle spasms with limitation of 
motion. There was no history of related trauma. While 
none had signs of cervical cord compression, this finding 
as an aftermath of an unstable odontoid fracture has been 
well documented [5-9]. All six patients received radiation 
therapy to the cervical spine with immobilization provided 
by a cervical collar. None had surgery. 


Radiographic Findings 


Although we agree with several investigators who have 
emphasized the difficulty in diagnosing odontoid fractures 
[9, 10], this did not present a major problem in our 
patients. 

Previous radiographs of the skull or cervical spine are 
invaluable since they may show the interval development 
of osteolytic or osteoblastic metastasis which may signal 
a pathologic odontoid fracture. Some degree of displace- 


ment of the odontoid, however slight, is usually noted. 
This is in keeping with the data of Schatzker et al. [9] in 
which displacement was present in 25 of 37 odontoid 
fractures (fig. 1). With the more common anterior dis- 
placement, the anterior margin of the posterior ring of 
C1 will lie anterior to the posterior ring of C2 and an 
imaginary line drawn to the posterior margin of the 
foramen magnum (fig. 2). When more noticeable anterior 
displacement exists, the prevertebral soft tissues will bulge 
convexly forward (figs. 3 and 4A). 

The open mouth view was not utilized; nor were flexion 
and extension views employed in light of the possible 
hazard of cord compression. Tomograms were frequently 
performed to confirm the fracture and detail the extent 
of metastatic disease (fig. 48). 


Discussion 


While 75% of patients who die from breast carcinoma 
have osseous involvement, the incidence of cervical spine 
lesions is uncommon, varying from 2% to 7% [3, 11, 12]. 





Fig. 1.—Case 1. Lateral view of cervical spine revealing pathologic 
fracture of odontoid process with posterior displacement as well as lytic 
metastatic disease of body of C2. 
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Fig. 2.—Case 2. Lateral radiograph (A) and corresponding line drawing (8) of upper cervical spine showing pathologic fracture of odontoid with 
anterior displacement. Metastatic disease with destruction of floor and dorsum of sella turcica is also evident. A = odontoid fracture; B and C = posterior 
arch of C1 displaced anterior to expected line (C) of posterior canal as it extends to posterior margin of foramen magnum. 





Fig. 3.—Case 3. Lateral view of cervical spine showing odontoid 
fracture with anterior displacement. Note convex bulging of anterior 
prevertebral soft tissues 


In Staley’s series [11], the ribs and pelvis were the most 
frequent sites of osseous involvement (61% and 59%, 
respectively). In a study by Sutherland et al. [12], pelvic 
and lumbar spine metastases were most common (54% 
and 33%, respectively). 

Pathologic fractures in patients with metastatic breast 
carcinoma are frequent, with the incidence varying from 
15% to 60% [4, 11, 13, 14]. In several series, femoral 
fractures are most frequent [14-16]. However, Staley 
[11] found pathologic fractures to be more common in 
the thoracic and lumbar spine and ribs. It is of interest 
that in his series, no pathologic fractures of the cervical 
spine were noted. 

Although Osgood and Lund [17] reported a mortality 
rate of greater than 50% in acute odontoid fractures, 
their series reflected autopsy data. The overall mortality 
rate of odontoid fractures is certainly far less than that 
despite the frequency of neurologic complications. In 
several series, the incidence of immediate complications 
ranged from 10%-25% [5, 6, 9]. No immediate neuro- 
logic findings were present in our patients. 

Any patient with an unstable odontoid fracture is at 
risk for the development of late neurologic complications, 
since progressive odontoid displacement or minimal 
trauma may result in cord compression. This “delayed 
myelopathy” may be seen as early as 6 weeks or as late 
as 60 years after odontoid fracture [6-8]. Although it was 
not seen in our cases, the development of this complica- 
tion could easily be confused with metastatic disease to 
the spinal cord. 
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Fig. 4.—Case 4. A, Lateral view of cervical spine with pathologic odontoid fracture. Note anterior displacement of odontoid as well as bulging of 
prevertebral soft tissues. B, Anteroposterior tomogram revealing pathologic fracture through odontoid base with destruction involving lateral masses 
of C1 as well as bodies of C2 and C3. 


Since many patients with breast carcinoma are subject 
to procedures requiring general anesthesia (e.g., adrenal- 
ectomy and transsphenoidal hypophysectomy), preopera- 
tive evaluation of the cervical spine should include careful 
examination of the odontoid. It is probable that a meta- 
static deposit at the base of the odontoid makes it vulner- 
able to the minimal forces necessary to fracture, while the 
transverse ligament acts as a stable fulcrum. 

After the demonstration of bone metastasis in two large 
series of patients with metastatic breast carcinoma, the 
average survival was 13-27 months [1, 2]. The average 
survival following pathologic fracture of the femur was 
10-11 months [14, 16]. In the series of Marcove and 
Yang [15], the longest survival time was 28 months. 
While survival figures in patients with pathologic odontoid 
fractures are probably similar to the above data, our series 
is too small to permit any conclusions. 
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Dose Reduction in Xeroradiography of the Breast 


WILLIAM G. VAN DE RIET! AND JOHN N. WOLFE?’ 


In a study of the effects of beam filtration on the en- 
trance exposures encountered in xeroradiography of the 
breast, it was found that increasing the total filtration to 
3.2 mm of aluminum reduced entrance exposures by a 
factor of three compared to the xeroradiographic tech- 
niques without added filtration. Changes in the processing 
parameters were found to restore much of the lost con- 
trast observed when filtration was increased, resulting 
in clinically acceptable mammograms at reduced entrance 
exposures. 


Introduction 


Because radiographic examination of the breast has 
proved to be an effective means of detecting early breast 
cancer, studies are currently being conducted on a national 
level to evaluate its usefulness as a mass screening tech- 
nique. However, the increased use of mammography has 
generated concern about the radiation risks involved in 
this procedure [1]. As a result, studies to evaluate patient 
exposures associated with various mammographic 
techniques [2-7] are being conducted. 

There is a wide choice of recording media available for 
mammography, including nonscreen films, various film- 
screen combinations, and xeroradiography. While some of 
the new low dose film-screen combinations have been 
effective in reducing patient exposure levels, they can 
exhibit resolution and contrast characteristics which are 
unacceptable to some radiologists. Most of the nonscreen 
films require higher patient exposures than xeroradiography 
without offering any improvement in imaging qualities over 
the range of tissue thicknesses encountered in mammog- 
raphy. Xeroradiography has good resolution capabilities 
over a wide range of tissue thicknesses and has the unique 
property of edge enhancement [8-11]. As a result, it is 
considered by many to be the optimum technique for 
mammography. 

Although many of the patient dosimetry studies pre- 
viously reported include data on exposure levels associated 


with xeroradiography of the breast, insufficient effort has | 


been extended to reduce patient exposures using this 
technique. Since it is well established that good resolution 
is obtainable even in the thickest portions of the breast 
using xeroradiography, we felt that additional filtration in 
the beam might aid in reduction of skin exposures while 
retaining acceptable contrast and resolution character- 
istics [8, 12]. Until recently, xeroradiography of the breast 
has been conducted at many institutions using 35-45 
kVp, with the only filtration being that inherent in the tube. 
Image processing is normally conducted with a positive 
back bias of about 2,000 V. We report the results of a 
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clinical study designed to test the effects of additional 
filtration on patient skin exposures and the resulting 
mammograms. 


Materials and Methods 


The radiographic equipment used consisted of a Picker gen- 
erator and a Dunlee DU-175 tube insert with a tungsten target 
and inherent filtration of approximately 0.7 mm of aluminum 
equivalent at 40 kVp. A standard mammographic cone with a 
balloon compression device providing target-to-skin distances of 
71-76 cm was fixed to the tube housing. 

Patient skin exposures were measured with paired lithium 
fluoride (LiF) thermoluminescent chips (TLD-100, Harshaw 
Chemical Co., Solon, Ohio). The energy response and calibration 
of the LiF dosimeters for our annealing and readout procedure 
was determined by comparison with an ion chamber with known 
energy characteristics. The beam quality of the radiation reach- 
ing the dosimeters on the patient’s skin was assessed using 
paired calcium fluoride (CaF) and LiF chips; the LiF response was 
appropriately converted to exposure at the breast surface with 
an estimated error in dosimetry of less than 6%. 

In the patient dosimetry study, cephalocaudad and mediolateral 
views of each breast were monitored. With the breast positioned 
for a particular view, a packet of two LiF chips was placed on 
the surface of the breast in the center of the field. Patient studies 
were conducted as added filtration was increased from O to 2.5 
mm of aluminum in increments of 0.5 mm. For each view at each 
of the filtration steps, 14-15 patient measurements were ob- 
tained. All exposures were taken using 300 mA and 34-48 kVp. 
There was a gradual increase in the kilovoltage used for a partic- 
ular patient size as the filtration was increased. All xeroradio- 
graphs were processed with a positive back bias of 1,425 V 


Results 
Skin Exposures 


The beam quality studies using paired CaF and LiF chips 
showed that the effective energy on the surface of the 
patient was lower than that of the primary beam by several 
kiloelectron volts. Using this information, we converted the 
LiF response to exposure at the breast surface in 
roentgens (figs. 1 and 2). The range of exposures at each 
filtration step reflects differences in the kilovoltage used, 
differences in target-to-skin distance resulting from dif- 
ferences in breast size and degree of compression, and 
overall experimental error. The total filtration values are 
based on the assumption that the inherent filtration of the 
tube was equivalent to 0.7 mm of aluminum. A summary 
of the patient dosimetry studies is presented in table 1. 


Image Quality 


Image quality was assessed and compared with that 
produced by three other units at Hutzel Hospital. Those 
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Fig. 1.—Entrance skin exposure as function of added filtration for 
mediolateral view. Brackets denote range. 


units were operated using standard xeroradiographic 
techniques without added filtration. We found that the 
diagnostic quality of the images was not affected by ad- 
ditional filtration when the development electrode was 
reduced below the level normally used in xeroradiographic 
processing. Xeroradiography inherently has excessive 
contrast under fixed conditions of humidity. Placing volt- 
age on the back plate during development minimizes the 
vast difference in electric fields which normally exists on 
the plate surface after x-ray exposure. Additional filtration 
reduces this contrast, making it necessary to reduce the 
plate voltage during development in order to obtain images 
similar to those observed when standard techniques with 
less filtration are used. 


Discussion 


Pertinent to the increasing controversy regarding radia- 
tion exposure during use of mammography as a mass 
screening tool, we found that increasing filtration signifi- 
cantly decreases the entrance exposure. A significant 
reduction was achieved when the total filtration was in- 
creased to 1.5-2.0 mm of aluminum (figs. 1 and 2). With 
the total filtration approximately 3.2 mm of aluminum, 
the average entrance exposure for either view was less 
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Fig. 2.—Entrance skin exposure as function of added filtration for 
cephalocaudad view. Brackets denote range. 


than 1 R. A recent report of measurements at 29 breast 
Cancer screening clinics participating in the American 
Cancer Society and National Cancer Institute Breast Can- 
cer Detection Demonstration Project revealed that the 
median surface exposure using the xeromammographic 
technique was 2.9 R and that the median surface exposure 
for all techniques employed at these institutions was 
2.8 R [7]. 

There are two methods of controlling contrast in the 
xeroradiographic process of imaging. One method is to 


-vary the physical characteristics of the x-ray beam. In- 


creasing the kilovoltage and/or total filtration results in 
some loss of contrast in the image; this is most noticeable 
on edge contrast. Changing the voltage placed on the back 
plate during image processing is the second method. 
Xeroradiographic imaging of the breast without added 
filtration usually calls for about 2,000 V positive on the 
back plate during development. We found that lowering 
the positive back bias on our processor to 1,425 V brought 
back some of the contrast lost when total filtration is 
increased. 

In this study there seemed to be less variation in patient 
exposures as the filtration of the beam was increased. This 
suggests that it may be possible to retrieve some of the 
contrast lost when filtration is increased by decreasing the 
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TABLE 1 


Average Entrance Skin Exposures 


Added Filtration Average Average 
(mm Al) kVp Exposure (R) 
Cephalocaudad view: 
OO cc of 4 ee be SS 30:2 2.47 
Os gn et rede d Ses 38.1 1.77 
| E 2 sh 2 Reta ee ae 38.9 j S 
Ble oe E E eas 41.4 1.02 
SAN O ec: dmc acne eerie ac 42.5 1.00 
fee oe ee eee 42.6 0.80 
Mediolateral view: 
3 E E ag ad, wel N 38.1 2.68 
OB ceca dak oxen ees i 40.7 2:07 
i o re a ee 41.5 1.52 
atin ns aos Ba hace eee 43.8 1:23 
xed. ahs. Mess ti eo 45.3 1.19 
soon go 4-05 Sahin Sow 44.7 0.90 


Note. — Processing in the positive mode using a back plate 
bias of 1,425 V 


kilovoltage and increasing the milliamperage slightly with- 
out significantly increasing entrance exposure. 

The use of negative back bias to produce a negative 
xeroradiograph (one with tonal relationships opposite to 
the conventional or positive xeroradiograph) permits 
further reduction in dose by about one-third. This is usually 
accomplished by lowering the milliamperage by 30%-35%. 
(A slight increase of 1-2 kVp may be necessary.) In ad- 
dition to the 30% reduction in patient exposure, the nega- 
tive mode offers greater resolution for calcifications and 
can solve other problems occasionally encountered in 
conventional xeroradiography. 

In conclusion, we found that increasing the total fil- 
tration used in xeroradiography of the breast to 3.2 mm of 
aluminum reduces entrance exposures by a factor of three 


on our equipment and, with the proper choice of pro- 
cessing techniques, provides clinically acceptable images. 
However, since desired image characteristics are a reflec- 
tion of the mammographer and may be quite dependent 
on the particular xerox processor, we feel that each 
individual working with the xeroradiographic technique 
should optimize his own system. 
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Computerized Radiographic Reporting in a Community Hospital: 
A Consumer's Report 


RONALD A. SELTZER,’ GEORGE W. REIMER, LAWRENCE R. COOPERMAN, AND STANFORD B. ROSSITER 


This report analyzes a 30 month experience with a com- 
mercially available mark sense form—based automated 
radiographic reporting system (RAPORT) in the diagnostic 
radiology department of a 400 bed general hospital. By 
using the system, five radiologists were able to completely 
formulate readable diagnostic radiology reports in 65% 
of all cases, thereby bypassing a transcriptionist and 
decreasing report turnaround time dramatically without 
sacrificing reporting time. Moreover, billing and statistical 
capabilities provided by the system were found to capture 
enough lost charges to pay for its entire cost. Trade-offs 
for these efficiencies included learning of a new code by 
the radiologist, certain changes in his reading habits, and 
acceptance of a limited, repetitive, and somewhat stilted 
jargon both by the radiologist and the referring physician. 


RAPORT is a commercially available automated radio- 
graphic reporting system designed primarily to increase 
the speed of transmission of x-ray reports to the referring 
physician [1]. The first trial installation was in an outpatient 
clinic of the University of California in 1972. Since then, 
technologic improvements, additions to the equipment, 
and considerable clinical trial have led to significant ad- 
vances in the usefulness of the system. The current com- 
mercially available system, recently described in detail 
[2], emphasizes automated reporting but also performs 
some important departmental management functions. This 
report analyzes a 30 month experience with the RAPORT 
system in a 400 bed community hospital. 


Clinical Setting 


Sequoia Hospital is a 400 bed community hospital 
located 30 miles south of San Francisco offering a full 
range of medical and surgical services. The diagnostic 
radiology department performs about 44,000 exam- 
inations each year, including a wide range of special 
procedures, ultrasound, and xerography. Outpatients 
account for 60% of the daily work load. There are four 
board-certified radiologists and one third year resident. 


Results 
Reporting 


RAPORT mark sense forms consist of a combination of 
graphics, uncomplicated symbols, and printed text (fig. 
1). The report is formulated in complete sentence style 
by the computer from one or more “hits” the radiologist 
makes by marking boxes on the mark sense forms. The 
reporting system may be bypassed or complemented by 
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dictation, indicated on the mark sense form by a “D” hit 
and entered into the system by a transcriptionist. 

The overall concept of using the forms is easily learned, 
and it takes only a few days to master the more common 
symbols and graphics. Use of the more complex or infre- 
quently needed parts of the forms progresses at a much 
slower pace since it is easy to bypass the coding process 
by dictating. 

One measure of the radiologist’s acceptance of the 
system is to measure his use of it (table 1). After 1 year of 
use of RAPORT, an analysis of more than 6,000 consec- 
utive examinations (including over 500 infrequently per- 
formed examinations for which only normal or dictate 
options are available) showed that 65% of all reports 
(more than half of which were abnormal) were processed 
by the computer alone while the other third were partially 
or completely dictated. There was surprisingly little vari- 
ation in the frequency of dictation among radiologists, 
even including the resident who had had only a few weeks 
of experience with the system at the time of the survey. 
Similar data, including some from our institution, have 
recently been given by Mani [2]. 

Analysis of individual form use indicates a considerable 
variation in form quality (table 2). After excluding normal 
reports which, of course, contain no dictation, the pro- 
portion of all other cases for which no dictation was used 
was 51% for the chest form but only 14% for the 
genitourinary form. 

Impediments to greater use of the forms arise from 
variation in the location of similar pathologic conditions 
between forms resulting in unnecessary searching, incon- 
sistency in the use of some symbols, and inter- and intra- 
form inconsistencies in the output of the computer 
program for identical symbols or combinations. These 
inconsistencies are present because the various forms and 
programs were developed over a period of time and later 
additions or changes have yet to be incorporated in the 
earlier forms. In its current state, the radiologist must learn 
the idiosyncrasies of the outputs of the 18 forms in order 
to know when to code or dictate; for uncommon 
conditions, this may take months. 

Another obstacle to increased form use is the output of 
the computer program itself. The rigidity of the prestruc- 
tured text does not allow for much variation or expression 
of subtleties. Further, the jargon is frequently stilted and 
of course often not what one is accustomed to saying. 
Although the output is medically correct, it may be 
embarrassingly awkward or repetitive. 


' All authors: Department of Radiology, Sequoia Hospital, Redwood City, California 94062. Address reprint requests to R. A. Seltzer 
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Fig. 1.—RAPORT mark sense form 
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Nonetheless, despite these drawbacks, a critical group 
of users was able to bypass the transcriptionist two-thirds 
of the time. This reflects the fact that even in our acute 
hospital, one-third of the cases were normal and another 
third had findings which were common and easily coded. 


Printout 


The report itself is printed in standard style on person- 
alized forms (original and three carbons) supplied by the 
vendor. Demographic data are printed at the top, followed 
by the title of the examination, one or more paragraphs of 
text, a final section termed Impression containing one or 
more summary phrases or statements, and finally the name 
of the radiologist. 

A significant problem in the current style lies in the fact 
that almost every finding coded, no matter whether inci- 
dental or clinically significant, produces copy in the impres- 
sion section as well as in the body of the report. The entire 
impression is printed in capital letters which are more 
difficult to read than lowercase type. 


Turnaround Time 


The RAPORT system is designed to shorten report 
turnaround time. Theoretically it is possible for normal 
or completely coded abnormal examinations to be printed 
in hard copy almost as soon as the forms are marked. In 
practice, however, because the optical reader and printer 
are remote from the reading area, the completed forms 
are picked up from reading stations at intervals during the 
day and batch processed to produce the hard copy re- 
ports. These are returned to the radiologist for review 
and signature. The report turnaround time then, although 
theoretically close to that of an on-line system for com- 
pletely coded cases, in fact depends on the frequency of 
pick-up by the transcriptionist or clerk and on the 
efficiency of the hospital delivery system. 

Prior to the installation of RAPORT, intradepartmental 
report turnaround time varied from 8 to 36 hr. With 
RAPORT the turnaround time varies from 15 min to 4 hr 
for most cases. Further, since all department personnel 
can use the optical reader, completely coded forms can 
be scanned to generate reports in the absence of a 
transcriptionist. 

It is interesting to compare our observed decrease in 
report turnaround time with perception of the change by 
referring physicians (table 3). In answer to an anonymous 
questionnaire, more than half of the referring physicians 
reported that the system increased the speed with which 
reports are available in the radiology department, on the 
wards, and in their offices, while the remainder were not 
aware of an improvement. 


Acceptance of Reports by Referring Physicians 


Although many referring physicians are delighted with 
the faster availability of reports and improved departmental 
efficiency, more than a third feel that the clarity of the 
reports has suffered, while only 16% feel that the clarity 


TABLE 1 


Disposition of Cases by Individual Radiologists 


Coded Coded Partially or 
Radiologist Normal Abnormal Completely Dictated 
Wet ah web ee eect ete e Ss 23 ai 50 
B 22 48 30 
f 28 36 36 
D 33 35 22 
Be tote EE E EE oer 10 54 36 
WOW cd oss ADRAS 28 37 35 


Note. — Numbers shown are percentages 
* Third year resident with 6 weeks experience with RAPORT 


TABLE 2 
Use of RAPORT Forms 


Coded Coded ic 
Form Normal Abnormal Dictated 

AMM soo 2350: Kis bee 25 51 24 
Spine (3 forms).......... 25 46 29 
Gastrointestinal—barium 

enema (2forms)....... mF 39 28 
Extremities (7 forms)..... 39 37 24 
| rr 45 33 22 
PDOOMON 6s 6c 2444 o 5.46.5 tz 27 61 
Genitourinary........... 19 14 67 
Special procedures*...._.. 14 O 86 


Note. — Numbers shown are percentages 
* Allows normal or dictation options for a large number of special procedures 
and infrequently performed examinations 


TABLE 3 


Referring Physicians’ View of Speed of RAPORT 
Turnaround Time 





Faster Same Slower 
In radiology department... ....... 53 45 2 
On hospital floors............. | 54 45 1 
In private offices............... 51 49 O 





Note. — Numbers shown are percentages 


has improved. They complain specifically about the repet- 
itive and stilted jargon of the reports and the impressions 
section which is difficult to read and sometimes crowded 
with irrelevant data. 

More than half of those reporting a decline in clarity 
admitted annoyance over receiving a computer-generated 
report, while 75% of those responding to the entire 
questionnaire claimed indifference to this aspect. “The 
computer reports remind me of letters addressed to oc- 
cupant by Readers Digest’ noted an internist. 


Incidental Benefits 


Several incidental benefits are provided by the RAPORT 
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system. On completely coded reports, typographical errors 
are eliminated. Validity checks in the computer program 
virtually eliminate left-right reversal errors and prevent 
many contradictory statements in the reports. The system 
will generate on request a list of unreported cases, elim- 
inating that problem and providing the user with a guide 
to physicians who take films from the department. It will 
also generate a list of interesting cases if those cases have 
been so indicated to the transcriptionist. Finally, it will 
store completed reports during the patient’s hospitalization 
so that copies of prior reports can be generated for newly 
involved clinicians. 

Again, a poll of referring physicians confirms our impres- 
sion of an improvement in overall departmental function. 
Approximately one-third believe that the number of lost 
reports and clerical errors has decreased. 


Cost Justification 


At the time RAPORY was installed, the radiology depart- 
ment employed 2.5 medical transcriptionists ($34,000.00 
at current wages and benefits) and spent $2,860.00 for 
reporting forms to produce 34,000 reports a year at a 
cost of $36,860.00, or $1.08 per report. We currently 
employ one medical transcriptionist ($13,660.00) and 
lease the RAPORT system (including reporting forms) for 
$28,000.00 to produce 44,000 reports a year at a cost 
of $41,660.00 or $0.95 per report. Had our volume not 
increased, the cost of reporting with RAPORT would have 
been $1.23 per report, or an additional $4,800.00 
annually. The above analysis emphasizes one unique 
feature of automated reporting systems: they build in a 
tremendous capacity to handle increases in reporting 
volume without additional clerical personnel. 

The RAPORT system also has an effect on departmental 
revenues. The system can be designed so that a case can- 
not be reported unless it has been billed correctly. Our 
best estimate of lost billing is obtained by comparing the 
number of examinations per patient before and after 
RAPORT was installed. For the 5 years prior to automatic 
billing, the number of examinations per patient averaged 
1.24 with little variation. With RAPORT, the average 
number of examinations per patient has increased 12% 
to 1.39. Most of the increase has come about through the 
capture of previously unbilled cases (e.g., examinations 
of additional extremities from emergency room cases, 
additional views or examinations directed by the radiologist 
while the patient was in the department but never 
communicated to the clerical staff, and clerical errors). 


Downtime and Service 


In general there has been no problem with failure of 
the computer itself or the cathode ray tube terminals. 
These units have been functioning over 99% of the time 
on a 24 hr basis. Problems have occurred with the high 
speed (300 character/min) impact printer. Apparently 
high speed printers are delicate instruments prone to 
misalignment. However, they are much less expensive 
than the more reliable line printers. Nonetheless, the sup- 


plier has been prompt to repair or replace the equipment, 
usually within hours, resulting in only a slight backlog of 
reports to generate since the rest of the system continues 
to function in a regular manner. 


Discussion 


All automated reporting systems impose upon the radiol- 
ogist to some degree, and RAPORT is no exception [3]. 
New symbols and forms must be learned. The radiologist 
must perform a manual task that may add somewhat to 
reporting time. In our experience, after the initial learning 
period, RAPORT coding has not increased reporting time 
significantly. Manual coding does interrupt the normal 
search pattern of the dictating radiologist, perhaps dis- 
tracting him and in that way additionally prolonging 
reporting time. To use RAPORT efficiently, reading habits 
must be changed. The radiologist must first scan the film, 
reach a conclusion, and only then begin to code the form 
or dictate the report. Finally, the limited repetitive stylized 
text is sometimes difficult to accept, particularly on 
follow-up examinations. 

In exchange for these inconveniences, there are several 
benefits. Report turnaround time is significantly decreased 
so that the report has a real and early impact on patient 
care instead of serving in many cases only an archival 
function. Because reports are quickly available for normal 
examinations and routine problems, there are fewer inter- 
ruptions for consultation for these more mundane prob- 
lems, making more time available for complex cases. 
Perhaps because of the change in reading style or the 
coding process itself, the report tends to be more concise, 
emphasizing pertinent findings. Such capsulization is an 
important benefit to referring physicians. Finally, RAPORT 
is voice saving for the busy radiologist and noise saving 
for the department with a central reading room. 

The attitudes of the four full-time radiologists toward 
RAPORT varied. Initially there was enthusiasm to try 
something new by one and apprehensive agreement to a 
short trial by three. These reactions changed to unqualified 
enthusiasm by two and an equally unqualified disdain by 
the other two. Finally there evolved a moderated but 
definite acceptance by three and a distinct dislike by the 
fourth. These changes reflect a greater familiarity with the 
capabilities of the system and a knowledge of continuing 
efforts to improve the forms and output of the computer 
program. 

For example, the chest form has been improved con- 
siderably. On the first form, a pulmonary infiltrate could 
only be described as questionable, patchy or dense, and 
located in the upper, middle, or lower lung field of either 
side. Now, it can be described as questionable, small or 
large, patchy or dense, alveolar and/or interstitial, and 
located within the anatomic lobe or within an area. Further, 
it is now possible to give quite a broad differential diagnosis 
of etiologies. And, for the most part, the reader can 
determine what appears in the impression section. 

With RAPORT it will never be possible to formulate all 
reports by coding alone. The resulting complexity of the 
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forms would detract from their general usefulness. The 
availability of a dictation alternative is a much better 
means of handling unusual or complex examinations. 

There will always be a degree of inflexibility and repeti- 
tion in the language of the report to the referring physician. 
The adjectives and nouns of the designer must be ac- 
cepted: (e.g., minimal versus mild, infiltrate rather than 
density, degenerative change versus degenerative 
arthrosis, etc.). Finally, although report formats can be 
changed, it must be done by the vendor and hence is 
subject to delay. 

In the final analysis two questions must be asked. (1) 
Does RAPORT decrease report turnaround time while 
providing a meaningful radiology report in conventional 
style? The answer is an unqualified yes. (2) Does it do the 
job elegantly and eloquently? The answer must be, not yet. 
Modifications in form design, unification of forms and 
symbols, increased flexibility and reliability of output, and 
improved readability of reports are changes which must 
be forthcoming. The changes in choices and output from 
the first chest form to the present indicates that these 
changes are possible. It is now up to the vendor to provide 
them. 
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ADDENDUM 


Since the preparation of this manuscript, six of the 18 forms 
have undergone major modifications which correct most of the 
flaws discussed. Furthermore, the vendor is currently in the 
process of modifying the remaining 12 so as to unify the meaning 
of the symbols and improve the quality of the output. 
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Studies 


Gastric Ulcer in a Young Man 
with Apparent Healing 


This 26-year-old Caucasian male with upper abdominal 
pain was diagnosed as having a gastric ulcer on the lesser 
curvature. Profile and en face views of the ulcer (see 
above) showed absence of a mass effect and radiating 
gastric folds diverging from the smooth margins of the 
benign-appearing lesion. Hampton’s line is clearly visible 
in the profile view. Endoscopic biopsy of the ulcer revealed 
acute inflammation. Under a peptic ulcer therapeutic 
regimen, partial radiologic and endoscopic healing was 
noted within 7 weeks (fig. 1A). Repeat endoscopic biopsy 
at that time revealed chronic inflammation. Complete 
radiographic healing was observed, and the patient also 
improved symptomatically. A third endoscopic exam- 
ination confirmed healing of the lesser curvature ulcer. 

Within 6 months all symptoms had disappeared. How- 
ever, while no ulcer was seen at this time on barium study, 
some rigidity of the lesser curvature gastric wall was 
noted on multiple films and on fluoroscopic examination 
(fig. 18). 

One year after initial diagnosis, upper abdominal pain 
recurred, and a gastric ulcer was again demonstrated 
radiologically in the original location (fig. 1C). Surgery 





was recommended, but the patient refused and was lost 
to follow-up. Over the next 2 years, he experienced tran- 
sient episodes of epigastric distress which were controlled 
with modest doses of antacids. There was no weight loss 
and no blood was noted in the stools. 

Three years after the initial diagnosis of benign gastric 
ulcer, the patient had intermittent epigastric distress 
(which became resistent to antacids) and, in addition, 
experienced a 4.5 kg weight loss. An upper gastrointestinal 
series revealed a large infiltrating tumor involving the 
entire proximal half of the stomach (fig. 2). Endoscopic 
examination at this time confirmed a large nodular mass 
with central ulceration which occupied most of the fundus 
with involvement of the gastroesophageal junction. The 
gastric antrum, duodenum, and distal esophagus appeared 
grossly normal. Despite the endoscopic picture of cancer, 
a biopsy through the endoscope revealed only “acute and 
chronic inflammation, with focal necrosis” Chest radio- 
graphs, liver function tests, and a radionuclide liver scan 
were negative. 

At laparotomy, the patient was found to have an in- 
operable adenocarcinoma of the stomach involving the 


This is the second in a bimonthly series of case reports edited by A. Robert Kagan and Richard J. Steckel (Southern California Permanente Medical 
Group and UCLA Center for the Health Sciences) to present and discuss contemporary problems and procedures in the identification and staging of the 
more common neoplasms. Case contributed by Alan Fremland, Department of Radiology, Zion Hospital, La Mesa, California 92041 
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fundus, the proximal lesser curvature, and the gastro- 
esophageal junction. The tumor extended through to the 
serosa and was metastatic to lymph nodes in the lesser 
sac and the celiac axis. Enlarged nodes were also palpated 
in the lower mediastinum around the thoracic aorta. No 
gastric obstruction was noted, and a biopsy alone was 
performed. Subsequently, it was learned that the patient's 
father had died of “cancer of the stomach’ 





Fig. 1.—Upper gastrointestinal series. A, 7 weeks after institution of 
peptic ulcer therapeutic regimen. Note partial healing of ulcer. B, 6 
months after initial diagnosis. While no ulcer demonstrated, some rigidity 
of lesser curvature present (arrows). C, 1 year after initial diagnosis 
Note recurrent ulcer on lesser curvature (arrows) 


Discussion 


In retrospect, it seems likely that carcinoma of the 
stomach was present in this patient from the onset. Rigidity 
of the lesser curvature was noted, in spite of apparent 
healing of the ulcer, 6 months after the presumptive diag- 
nosis of benign ulcer was made. Although carcinoma of the 
stomach occurs predominantly in males over 40 years of 
age, this patient was 29 when gastric carcinoma was 
finally diagnosed. There was a family history of gastric 
cancer, and, in fact, this disease has been reported to be 
two to four times more common in relatives of patients 
than in a control population [1-3]. 

The original ulcer was located on the lesser curvature 
where the majority of benign gastric ulcers occur. Further- 
more, its smooth borders, symmetrically radiating folds, 
Hampton's line, and the absence of a mass effect all 
pointed toward benignity, an impression further 
strengthened by the results of the endoscopic examination 
and biopsy [4]. Considerations in the radiologic differential 
diagnosis could have included an ulcerating carcinoma or 
a gastric lymphoma, but no mass or mural thickening was 
noted initially. The prompt regression of symptoms and 
of the endoscopic and radiologic evidence of an ulcer 
after medical management also pointed toward a benign 
lesion. 

In the Veterans Administration Cooperative Study on 
Gastric Ulcer [5], 3.9% of apparently benign ulcers were 
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Fig. 2.— Upper gastrointestinal series 3 years after initial diagnosis showing large infiltrating tumor occupying fundus and proximal corpus of stomach 


in fact cancer. In that study 70% of benign ulcers healed 
completely within 6 weeks. 

A carcinomatous ulcer may show temporary healing on 
ulcer regimen [6], but radiologic and/or endoscopic 
follow-up in several months will usually show some indi- 
cation of a persistent ulcer or of a mass or rigidity of the 
gastric wall. In the Veterans Administration Cooperative 
Study only four of 25 carcinomatous ulcers “healed” 
completely. The remainder failed to heal and were 
recognized as cancer within 12 weeks of treatment [5]. 

Since symptomatic and radiologic healing was noted 
within 2 months of diagnosis in this patient, repeat endo- 
scopy was not done at the 6 month follow-up visit. How- 
ever, some rigidity of the gastric wall was indeed noted on 
the gastrointestinal series 6 months following the diagnosis 
(fig. 2), and in retrospect more cognizance probably 
should have been taken of this abnormality. In the Veterans 
Administration Cooperative Study the radiologic signs in 
“missed cancers” that could have lead to correct diagnosis 
were filling defects and local effacement of folds [5]. 
Immediate elective surgery for an apparently benign 
gastric ulcer is not recommended, but it was appropriate 
to consider a surgical procedure when the ulcer recurred 
1 year after initial diagnosis. However, 42% of benign 
gastric ulcers recur after complete healing [5]. Unfortu- 
nately, the patient refused further treatment at that time. 

Although approximately 25% of patients experience 
classic ulcer symptoms, symptoms with a gastric carci- 
noma may not be severe initially unless pyloric, esophageal, 
or biliary obstruction supervene. Since hyperacidity is 
uncommon and some patients are in fact hypochlorhydric, 
severe peptic ulcer-—like pain at first presentation, even in 


ulcerated carcinomas, is not the rule. This patient, like 
many others, treated himself symptomatically for a pro- 
longed period; as often occurs, repeated and temporary 
relief of symptoms was achieved. 

The prognosis in cancer of the stomach is best cor- 
related with its gross morphology. A polypoid mass or a 
noninfiltrating ulcerated tumor has a fair prognosis, with 
serosal or regional nodal involvement found in less than 
50% at the time of attempted resection [7]. On the other 
hand, an infiltrating ulcerative lesion or a linitis plastica 
(diffuse, infiltrative involvement of the stomach wall) is 
rarely cured, since nodal metastases are present at surgery 
in 80% and 93%, respectively. When feasible, surgical 
resection is the only potentially curative treatment for 
gastric carcinoma. 

Gastric cancers are often associated with areas of focal 
inflammation; therefore a false sense of security might 
derive from reliance upon small endoscopic biopsies, 
especially in the face of persistent or recurrent symptoms 
and radiologic abnormalities. Recent experience suggests 
that multiple site brushing from all quadrants of an ulcer 
will produce accurate cytologic information in the majority 
of patients. [8]. 


Management 


Complete prompt regression of clinical symptoms as- 
sociated with total radiologic and endoscopic healing of a 
gastric ulcer can be construed as strong assurance of a 
benign lesion. Repeated follow-up is indicated until all 
three of these conditions are met. Under medical therapy, 
significant healing of a benign ulcer should occur within 
6 weeks; continued clinical, endoscopic, and radiologic 
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observation should be employed to document progression 
to complete healing. The great majority of cancerous 
ulcers fail to heal promptly and completely, but a few 
appear to do so and temporarily may escape detection. 
Deviation from this recommended management and sur- 
veillance may impose a grave risk, as evidenced by the 
unfortunate course of the patient described in this report. 
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Lymphography in the Staging, Treatment Planning, and Surveillance 
of Ovarian Dysgerminomas 


PAUL MARKOVITS,! CHARLES BERGIRON,'’ CHANTEL CHAUVEL,' AND RONALD A. CASTELLINO? 


Ovarian dysgerminomas are distinguished from other 
Ovarian neoplasms by their rarity, their predilection for 
metastases via lymphatic pathways, and their radiosensi- 
tivity and favorable prognosis. After the initial surgery, 
which provides the histologic diagnosis and defines the 
local extent of pelvic involvement, lymphography is the 
single most useful tool to determine whether retroperi- 
toneal lymph nodes are involved. Results of the study 
guide the radiotherapeutic approach, including field size 
and dosage. In an unselected group of 31 previously un- 
treated patients, 10 had positive lymphograms. The re- 
sponse to therapy and the detection of relapse of disease 
may be evaluated by monitoring the residually opacified 
lymph nodes with surveillance abdominal radiographs. If 
necessary, a repeat lymphogram can be performed. The 
2 year survival rate of 84% for ovarian dysgerminomas is 
lower than that for testicular seminomas, probably due to 
later recognition of the tumor. Failures are related to local 
extension or to hematogenous dissemination. 


The ovarian dysgerminoma [1-6], a tumor of germ cell 
origin, accounts for 1.5%-3% of all ovarian malignant 
tumors. Although these tumors are malignant, they seem 
to behave less aggressively than other malignant ovarian 
tumors and have a relatively good prognosis. These tumors 
are radiosensitive and, although they display a propensity 
for lymph node metastases, the metastases possess a 
similar radiosensitivity. For this reason, the treatment 
approach has evolved from experience in treating testicular 
seminomas in men. After surgical removal of the tumor 
mass, radiation therapy should be used. The results of 
lymphography are important for treatment planning. 


Case Material 


A total of 36 women with histologically proved ovarian 
dysgerminomas were evaluated at the Institut Gustave- 
Roussy from 1957 to 1975. The 31 patients for whom the 
records and radiographs were available for review form 
the basis for this report. All patients underwent lymphog- 
raphy after the diagnostic surgical procedure to evaluate 
the stage of disease prior to treatment. 


Clinical Findings 


Ages ranged from 7 to 37 years; 13 patients were less 
than 15 years old, 14 were 15-20 years, and four were 
over 20. Presenting symptoms were diverse and non- 
specific. The most frequent symptom was abdominal 
fullness or a palpable mass (seven cases) at times as- 
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sociated with pain (12 cases) which at times led to an 
emergency laparotomy (three cases). Gynecologic symp- 
toms of metrorrhagia or amenorrhea predominated in 
six cases. In three other cases urinary tract symptoms 
prompted medical consultation. 

Surgical removal was attempted in all cases. The dys- 
germinoma involved the right ovary in 17 cases, the left 
ovary in 11 cases, and both ovaries in three cases. Pure 
dysgerminomas were present in 28 cases, whereas in 
three the dysgerminomas were admixed with other ele- 
ments. The capsule was broken in two of the eight cases 
in which the condition of the capsule was specifically 
mentioned. Ascitic fluid was found in six of 24 cases in 
which specific comment was made. 

Of the 31 patients, 26 are alive and free of disease 
1-10 years after treatment. Five patients expired: two 
from abdominal disease, two with pulmonary metastases, 
and one of unknown cause. Of the five patients who died, 
three had a positive lymphogram at the time of presenta- 
tion. All deaths occurred within 2 years after surgery. 


Radiographic Findings 
Staging Lymphograms 


All but one patient had successful bilateral studies; one 
had a unilateral study. Lymphograms were interpreted as 
negative for tumor involvement in 21 patients. One of 
these studies subsequently became positive on a repeat 
lymphogram. Lymphograms were interpreted as positive 
for tumor in 10 patients, an incidence of 33%. Radiologic 
criteria consisted of lymph node enlargement, intranodal 
filling defects, or markedly foamy internal architecture 
(figs. 1 and 2). 

The anatomic location of the involved lymph nodes as 
seen on the lymphogram was as follows. 

In six cases only the paraaortic lymph node groups were 
involved. Right-sided nodal disease was seen twice, both 
in patients with ipsilateral ovarian tumors. Three patients 
had left-side nodal metastases, two of whom had a left 
Ovarian tumor; the third had bilateral ovarian tumors. The 
one case of bilateral paraaortic nodal disease occurred in 
a patient with a right ovarian tumor. 

In two cases there was involvement of a unilateral para- 
aortic and iliac lymph node chain. In one of these cases 
a left ovarian tumor involved the ipsilateral left lymph 
nodes; in the other (with a right ovarian tumor), the right 
lymph node groups were ipsilaterally involved. 

In the last two cases, both of whom had right ovarian 
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Fig. 1.— Markedly abnormal lymphogram in teenage gir! 
with left ovarian dysgerminoma. Note large mass of re- 
placed lymph nodes (arrows) causing displacement and 
“rim” signs in left paraaortic region. 


tumors, there was involvement of the ipsilateral right iliac 
and bilateral paraaortic lymph node groups. 


Surveillance Films 


Follow-up surveillance abdominal radiographs revealed 
two cases in which initially negative lymph nodes became 
pathologic. Both relapses occurred in previously non- 
irradiated lymph node groups (fig. 3). Normal-appearing 
lymph nodes that were irradiated never developed 
subsequent evidence of lymph node metastases. 


Repeat Lymphograms 


Three patients had repeat lymphograms. One had 
normal lymphograms both times and remains without 
evidence of disease 10 years after surgical resection and 
chemotherapy. Another patient who had a negative first 
lymphogram and a positive repeat study is free of disease 
10 years after radiotherapy to the positive subdiaphrag- 
matic lymph nodes. The third patient (fig. 4), who had a 
normal first lymphogram and a positive routine surveil- 
lance abdominal film confirmed by a repeat lymphogram, 
is without evidence of disease 10 years after radiation 
therapy. 


Discussion 


The spread of ovarian dysgerminomas can occur in 
three ways: (1) by local extension to neighboring struc- 
tures in the true pelvis, which is evaluated by the preopera- 


tive pelvic examination and results of surgery; (2) by 
hematogenous dissemination; and (3) by lymphatic 
metastases, which are well visualized by bipedal 
lymphography. The latter route appears to be the most 
frequent. 

The principal lymphatic drainage from the ovary [7] is 
through six to eight lymphatic channels which course with 
the tubovarian vessels. On the right, these vessels drain 
into lymph nodes which lie anterior and lateral to the in- 
ferior vena cava from the caval bifurcation to the level of 
the renal vein. On the left, the channels remain closer to- 
gether and drain into a cluster of lymph nodes which lie 
anterior and lateral to the aorta below the left renal pedicle. 
An accessory lymphatic pathway for each ovary consists 
of channels which drain directly to lymph nodes in the 
middle chain of the external iliac lymph node group. 

With the exception of clinical reports from this insti- 
tution which included comments on lymphography |8, 9], 
there is little in the literature concerning the lymphographic 
aspects of ovarian dysgerminomas. However, reports con- 
cerning lymphography in patients with all types of ovarian 
malignancies indicate that the incidence of positive lymph- 
ograms in such patients ranges from 20% to 48% [10-14]. 
These studies also indicate that the paraaortic lymph nodes 
are at highest risk for lymph node metastases, either alone 
or with concomitant iliac lymph node metastases, although 
isolated iliac lymph node metastases as determined by 
lymphography were also encountered. We found a 33% 
incidence of positive lymphograms in a consecutive 
group of 31 patients with newly diagnosed ovarian 
dysgerminomas. 

On the basis of our experience, in which previously 
irradiated lymph nodes were not the sites of new disease, 
the following theraupeutic protocol has evolved at the 
Institut Gustave-Roussy for the treatment of ovarian 
dysgerminomas: 

1. When the lymphogram is interpreted as negative, 
2,000 rad is given to the ipsilateral iliac, bilateral para- 
aortic, bilateral supraclavicular, and mediastinal lymph 
node regions. This is considered a prophylactic measure, 
since a negative lymphogram does not exclude the 
presence of microscopic metastases. 

2. When the lymphogram is interpreted as positive, 
3,000 rad is delivered to the ipsilateral iliac and bilateral 
paraaortic lymph node chains, followed by a boost of 
1,000-1,500 rad to the abnormal-appearing lymph nodes 
seen on the lymphogram. A prophylactic 2,000 rad is 
given to the mediastinal and supraclavicular nodes as 
above. 

3. In the presence of bilateral ovarian dysgerminoma 
and in those cases with bilaterally positive lymph nodes at 
lymphography, irradiation to the entire pelvis, including 
the iliac lymph node chains bilaterally, is performed in 
addition to the radiation plan noted above. 

4. For rare cases associated with hemoperitoneum or 
known peritoneal implants, or when intraabdominal rup- 
ture of the tumor has occurred, irradiation to the entire 
abdomen is used. 


p 
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Fig. 2.—Teenage girl with right 
ovarian dysgerminoma. A, Pretreat- 
ment lymphogram showing bilateral 
paraaortic lymph node involvement 
extending into high iliac region. In- 
volved lymph nodes are foamy and 
contain filling defects. 8, Radiograph 
1 month after radiotherapy showing 
decreased size of abnormal nodes 


Fig. 3.—Left ovarian dysgerminoma. A, Initial lymphogram showing enlarged lymph nodes with filling defects in left paraaortic and left iliac lymph 
node chains. consistent with metastases. B, Radiograph 1 month after radiation therapy te lymph nodes on left side Opacified nodes have assumed 
more normal appearance. C, Surveillance abdominal film 5 months later showing increase in size of residually opacified right external iliac lymph nodes 
(@rrows) which had not received radiation, interpreted as representing relapse (biopsy proved) 








p 


Fig. 4.— 11-year-old girl with left ovarian dysgerminoma. A, Initial lymphogram interpreted as normal. Routine surveillance film 6 months after insti- 


tution of chemotherapy demonstrated increase in lymph node size in left paraaortic and left external iliac region. B, Repeat lymphogram confirming 
findings on surveillance films. Note markedly enlarged and almost completely replaced lymph nodes (arrows). Left-side lymph nodes treated with 4,500 
rad. C, Repeat film prior to completion of therapy showing reduction in size of abnormal-appearing lymph nodes. 


The overall 2 year survival rate is 84%. This is less fav- 
orable than in seminomas of the testicle, probably because 
initial diagnosis is made later. Lymph node involvement as 
determined by lymphography has a less ominous prog- 
nostic significance than does intraabdominal extension of 
tumor or hematogenous dissemination, both of which are 
causes of therapeutic failure and death. 

Lymphography is critical in the management of patients 
with ovarian dysgerminomas, since the radiation therapy 
plan depends upon results of the study. Surveillance ab- 
dominal films and eventually repeat lymphography permit 
continued evaluation of the efficacy of treatment and/or 
the discovery of recurrence. 
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Cytochemical and Immunologic Evaluation of Women Treated for 
Squamous Cell Carcinoma of the Cervix 


Z. L. OLKOWSKI,! J. R. McLAREN, S.A. WILKINS, A. J. MARUSZCZAK, D. MARUSZCZAK, AND A. B. KIRCHNER 


A total of 126 individuals were tested for circulating 
T lymphocyte levels: 10 patients with stage I-lIl squamous 
cell carcinoma of the cervix before treatment; 65 women 
previously treated with radiation for stage | and Il squa- 
mous cell carcinoma of the cervix; and 51 healthy age- 
matched controls. Percentages of aneuploid cells and 
DNA content in vaginal or cervical smears were deter- 
mined in 94 patients. All patients with squamous cell 
carcinoma of the cervix had lower ratios and levels of 
circulating T lymphocytes than healthy controls. Cytologic 
and cytochemical DNA studies of vaginal and cervical 
smears revealed that these individuals had high percent- 
ages of aneuploid cells in cervical smears as well as high 
DNA values. Patients with no evidence of dysplasia had 
increased circulating T lymphocyte levels compared to 
pretreatment values, a lower number of aneuploid cells, 
and mean DNA values ciose to diploid cells. 

Based on cytologic and quantitative DNA studies of 
vaginal and cervical smears, postirradiation dysplasia was 
diagnosed in 17 of 65 women previously treated by radia- 
tion for squamous cell carcinoma of the cervix. No differ- 
ence in the levels of circulating T lymphocytes between 
women with postirradiation dysplasia and women without 
this mucosal disorder and no evidence of cancer was found. 


Earlier work in our laboratory using quantitative cyto- 
chemical DNA analyses revealed that those patients with 
dysplastic cytology following radiation to the pelvis had 
abnormal DNA content somewhere between the normal 
pattern and that associated with frank malignancy [1, 2]. 
Numerous studies have shown that patients with malig- 
nancies have low levels of circulating thymus-derived (T) 
lymphocytes [3-13]. The present study was undertaken 
to examine possible correlations of cytologic changes and 
T lymphocyte levels between patients with squamous cell 
carcinoma of the cervix before and after radiation therapy 
and also healthy controls. 


Materials and Methods 


Case Material 


A total of 65 women with confirmed squamous Cell carcinoma 
of the cervix, stage | or Il, who had been treated by radiation 
therapy were studied for a minimum of 1 year after completion 
of treatment. The ages of these patients ranged from 30 to 70 
years. Pelvic irradiation through fields approximately 15 X 15 
cm was delivered with megavoltage equipment with appropriate 
shielding to eliminate nonessential areas and with sealed sources 
of radium and/or cesium in afterloading intrauterine, intracervi- 
cal, and contracervical applicators. In general, two courses of 
internal irradiation were made with sealed sources for patients 
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with early stages of disease. A combined total dose from internal 
and external irradiation of about 6,000 rad was delivered to the 
pelvic wall and 8,000 rad to paracervical tissues. An additional 
14 patients with squamous cell carcinoma of the cervix were 
investigated before radiation therapy. 

The control group for DNA studies consisted of 15 healthy 
women age matched with the experimental group. The control 
group for T lymphocyte studies consisted of 51 healthy males 
and females age matched with the experimental group. An 
additional 36 patients from a previous study formed a historic 
control to compare T lymphocyte levels 1-12 years after therapy. 


Cytologic Studies 


For DNA studies, vaginal smears were fixed in 95% ethanol 
and stained by the Papanicolaou method. All slides were screened 
for dysplastic cells, and cytologic diagnosis was established. 
After groups of abnormal cells were marked on the undersurface 
of the slide with a diamond point, the slides were bleached in 
an acid-alcohol solution of 5 ml of concentrated HCI in 1,000 ml 
of 70% alcohol for 1 hr to remove the Papanicolaou stain. 

After this procedure, smears were stained according to the 
Feulgen method [2]. Hydrolysis was carried out in a 1 N HCI 
solution for 12 min at 60° C. Then slides were rinsed in distilled 
water, stained with Schiff’s reagent for 1 hr, washed, and 
mounted in Canada Balsam. Nuclear DNA content was measured 
on a model GN-2 self-integrating microdensitometer (Barr & 
Stroud, Glasgow, Scotland) at a wavelength of 550 nm. Ab- 
sorption range was 20, extinction factor at 1.0, photomultiplier 
sensitivity on high, and the gain factor at 1.0. As controls for 
DNA content, spermatozoa of primates (haploid), lymphocytes 
isolated from the peripheral blood of healthy individuals (diploid), 
and normal intermediate cells from the vaginal mucosa (diploid) 
were used. 

We established arbitrary DNA values of 55 for haploid and 
110 for diploid cells [2]. The arbitrary value for diploid (110) 
was then divided by the mean value of DNA content in lympho- 
cytes to obtain a cofactor, which was necessary to correct for 
variables in the Feulgen reaction from batch to batch [1, 2]. 
The results are expressed as the proportion of aneuploid cells 
(i.e., hypodiploid, hypotetraploid, and hypertetraploid) per 100 
cells measured per smear. 

Criteria for diagnosing postirradiation dysplasia included (1) 
the presence of dysplastic changes in the vaginal or cervical 
smears at least 1 year after radiation therapy and (2) absence 
of clinically detectable lesions confirmed by negative biopsy and 
colposcopy. 


T Lymphocyte Studies 


E-rosette assay was used to evaluate the percentage and 
levels of circulating T lymphocytes [12]. To 0.25 mi of cell 
suspension containing 2.5 X 10° lymphocytes/ml in Hanks 
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TABLE 1 


Cytologic and T Lymphocyte Evaluation in Patients 
with Squamous Cell Carcinoma of the Cervix 
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Healthy 
Controls 


Preirradiation 


Patients Postirradiation 


Postirradiation 
Dysplasia 


No Evidence 
of Disease 


Patients 


—— M MU 


Cytologic evaluation: 


No.studied.................. 15 
MeanDNAvalues............. 110 
Dysplastic aneuploid cells (%) . . . O 
T lymphocyte evaluation: 
Nó. StUGION «ccs oh ced edn bees 51 
Ratio T lymphocytes to total 
mononuclear cells........_.. 0.75 

Tlymphocytes/mm?........... 1,460 


*.+. 


balanced salt solution was added 0.2 ml of 1% sheep red blood 
cells in RPMI-1640 and 0.1 ml of fetal calf serum. The mixture 
was incubated at room temperature for 1 hr. After the cell 
pellet was gently resuspended, a drop was placed in a hemo- 
cytometer, stained with 1% methylene blue, and covered by a 
coverslip. From each sample, 300 cells were examined at a 
magnification of 400; any lymphocyte binding three or more 
sheep red blood cells was considered a T lymphocyte. Percent- 
age and absolute counts of T lymphocytes were evaluated. 


Statistical Analyses 


To determine whether the healthy control group had Sig- 
nificantly higher average circulating T lymphocyte levels com- 
pared to the pre- and postirradiation groups, preliminary one- 
way analyses of variance were performed for each variable. 
Similar analyses were performed to determine whether the 
number of aneuploid cells in the smears with the cytologic 
diagnosis of postirradiation dysplasia was different compared 
to the smears from the irradiated patients without evidence of 
disease. Scheffe’s method of multiple comparison was then 
used to test the hypothesis on the mean differences [14]. 


Results 


The results of cytologic evaluations and T lymphocyte 
determinations are summarized in table 1. The ratio of 
T lymphocytes to total mononuclear cells in 14 patients 
before radiation therapy averaged 0.53, which differs 
significantly from that of healthy controls (0.75). These 
values increased to 0.68 in 48 nonpaired patients with no 
evidence of disease tested at various intervals after radia- 
tion therapy. The mean ratio in 17 patients with post- 
irradiation dysplasia (0.65) does not differ significantly 
from this latter group. 

The average number of T lymphocytes per cubic milli- 
meter of peripheral blood in the preirradiation group (840) 
differed sharply from that in the 51 control patients and 
was also significantly less than in irradiated patients both 
with and without evidence of dysplasia (1,125 and 1,180, 
respectively). The two postirradiation values did not differ 
significantly and were not significantly lower than control 
values. 


Significantly different from controls at 0.001 level. 
T Stage | patients, 40.0%; stage II, 48 2%: stage III, 55 0% 


14 48 17 
179.6775 131.5 150.3""* 
t 10.4 43.7 
10 48 17 
0.5377. 0.68 0.65 
840*** 1,180 1,125 


No dysplastic aneuploid cells were found in the smears 
from 15 healthy age-matched controls, and the mean 
DNA value was 110 arbitrary units. Mean percentages of 
dysplastic aneuploid cells in patients with squamous cell 
carcinoma of the cervix before radiation therapy were 
40% in stage |, 48.2% in stage Il, and 55% in stage III, 
with a mean DNA value of 179.8 arbitrary units. In 48 
women previously treated with radiation therapy for squa- 
mous cell carcinoma of the cervix and without evidence 
of dysplasia or carcinoma at the time of testing, a mean 
of 10.4% dysplastic cells was found and a mean DNA 
value of 131.5. This latter value did not differ significantly 
from controls but differed significantly from the mean of 
179.8 observed in squamous cell carcinoma of the cervix 
before radiation therapy. The mean percentage of dys- 
plastic aneuploid cells in 17 women with postirradiation 
dysplasia was 43.7, which differed significantly from that 
in irradiated women without evidence of disease. The 
mean DNA value in this group was 150.3 arbitrary units, 
which is considerably different from both controls and 
irradiated women without evidence of disease. 

Figure 1 illustrates the difference in distribution of 
aneuploid cells in the smears from a patient with stage Il 
Carcinoma of the cervix before treatment, a stage Il 
patient with dysplasia 27 months after radiation therapy, 
and a smear with normal distribution of DNA from a 
patient with stage | squamous cell carcinoma of the cervix 
28 months after radiation therapy. These representative 
patterns, although varying somewhat within the three 
patient populations, permitted differentiation of all of our 
cases into those with cancer and those with and without 
postirradiation dysplasia. 

None of the 48 patients without cytologic evidence of 
dysplasia showed DNA histograms suggestive of post- 
irradiation dysplasia. In contrast, all 17 patients with 
cytologic diagnosis of postirradiation dysplasia had ab- 
normal DNA histograms (fig. 1). 

Figure 2 shows the relationship of T lymphocyte values 
in the 36 patients in the historic group compared to values 
in the 10 patients studied before treatment. For both 
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Fig. 1.— Histograms of cells from three patients with squamous cell 
carcinoma of cervix: stage II, before treatment (G-4); stage Il, 27 months 
after radiation therapy with postirradiation dysplasia (SG-O22); and stage 
|. 28 months after radiation therapy with no dysplasia (SG-O20). M 
= mean value. 


relative and absolute values of T lymphocytes, the values 
were depressed prior to radiation therapy. Those patients 
studied 1—12 years after treatment had values at or above 
levels observed in patients studied prior to radiation 
therapy. Patients surviving up to 12 years after radiation 
therapy yielded values close to controls. 


Discussion 

Criteria commonly used to diagnose dysplasia were 
applied to 65 women who had completed radiation therapy 
for squamous cell carcinoma at least 1 year before this 
study. The diagnostic criteria and spectrum of these 
changes in the patient population are shown in table 2. 
For comparison, we have included changes demonstrated 
in a larger series of patients by Wentz and Reagan [15]. 

There has been increasing evidence that patients with 
solid tumors, including squamous ceil carcinoma of the 
cervix, have impaired immunity as demonstrated by de- 
creased response to certain skin tests, depressed T 
lymphocyte levels [6, 9, 11, 12], depressed lymphocyte 
cytotoxicity [5, 7, 13], and, more recently in our labora- 
tory, decreased levels of cyclic adenosine monophosphate 
within circulating lymphocytes [10, 13, 16, 17]. Un- 
fortunately, there is also increasing evidence that almost 
any type of therapy will further depress these immune 
parameters, although these values are at or above pre- 
treatment levels in those patients with long disease-free 
intervals |5, 10-13]. Patients in whom the immune indices 
continue to fall or, having reached pretreatment levels, 
reverse and again become depressed invariably demon- 
strate metastasis or recurrent disease within several 
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Fig. 2.—T lymphocyte values in 10 patients with squamous cell carci- 
noma of the cervix studied before radiation therapy compared to values 
in 36 historic controls from 1 to 12 years after treatment 


months and carry a poor prognosis |5, 8, 10, 12, 13]. 

It is of interest that the percentages of circulating T 
lymphocytes in treated patients with dysplastic changes 
were at the same level as in those who did not develop 
dysplastic changes. In these same patients there was an 
increased number of aneuploid cells, a decreased number 
of diploid cells, and an increased DNA content approaching 
those levels frequently associated with frank malignancy. 
These abnormal DNA contents and patterns suggest that 
postirradiation dysplasia may well be a premalignant con- 
dition, even though it is not accompanied by the sup- 
pressed immune parameters seen with malignancies. How- 
ever, the changes seen in our histograms were more 
similar to those associated with moderate dysplasia rather 
than severe dysplasia, as described by Wagner et al. [18]. 
They concluded that only changes of severe dysplasia 
were irreversible and probably premalignant. 

Kenady et al. [19] determined that thymosin levels 
decrease with senescence. Nodskov-Pedersen |20] found 
that polyploidy increases with increasing age. A correla- 
tion of these findings suggests the relationship of malig- 
nancy and decreased immunocompetence in the senior 
population. 

It can be speculated that if for any reason the immuno- 
logic surveillance mechanism in the patients with post- 
irradiation dysplasia became further depressed, the 
abnormalities in DNA content and patterns could shift 
toward malignant change and behave as a true malignancy. 
This agrees with the hypothesis of Nodskov-Pedersen [20] 
that although certain fundamental cytologic changes may 
occur in tumor cells, the actual behavior of such cells 
within the organism may be determined by other factors, 
such as immunologic surveillance. 

Under the above conditions, patients with postirradia- 
tion dysplasia must be considered a high risk group. 
Consequently they shouid be seen more frequently than 
patients without dysplastic changes, with periodic deter- 


TABLE 2 


Cytologic Findings in Vaginal Smears from Patients with Postirradiation Dysplasia 
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No Cytoplasmic Nuclear 
Reference Cases Cell Shape Staining Shape Chromatine Estrogen Influence 
Present study....... 17 24% isodiametric | Acidophilic Mostly Hyperchromic, finely gran- Marked keratinization of 
39.0%: oval ular, 47%; irregular cytoplasm; cornification 
indetermi- clumping, 40%; coarsely 
nate, 61% granular, 13% 
Wentz and 
Reagan[15]....... 84 Most cells isodia- Basophilic and Indeter- Hyperchromic, coarsely Not analyzed 
metric indeterminate minate granular 
aaa 
mination of cytologic, cytochemical, and immunologic 6. Olkowski ZL, McLaren JR: Immunocompetence of patients 
profiles. undergoing radiation therapy for breast cancer. Abstract 
presented at the annual meeting of the Radiation Research 
Conclusions Society, Miami Beach, Fla., May 1975 


7. Olkowski ZL, McLaren JR, Mansour KA: Immunocompe- 


1. Patients with squamous cell carcinoma of the cervix tence of patients with bronchogenic carcinoma. Ann Thorac 


present with depressed T lymphocyte levels which are Surg 21:546-551, 1976 

lowered further by radiation therapy. Patients who do not 8. Olkowski ZL, Murray DR, Cassel WA, Torbin AH. Kight NE, 
develop recurrent or metastatic disease over a period of Skeen MJ: T-lymphocyte levels in patients with malignant 
years show T lymphocyte levels at or above pretreatment melanoma. Submitted for publication 

values. 9. Olkowski ZL, Murray DR, McLaren JR: Whither immuno- 


competence? J Med Assoc Ga 246-247, 1975 

10. Olkowski ZL, Nixon DW: Immunological evaluation of breast 
cancer patients treated with chemotherapy. Paper presented 
at the 3d International Symposium on Cancer Prevention 
and Detection, New York City, April 1976 


2. Patients with squamous cell carcinoma of the cervix 
prior to irradiation show an increased number of aneuploid 
cells, a decreased number of diploid cells, and increased 
DNA content compared to those with normal vaginal 


cytology and those with postirradiation dysplasia. 11. Olkowski ZL, Powell RW, McLaren JR: T-lymphocyte levels 
3. Patients with postirradiation dysplasia show increased and immunoglobulin A, G, and M levels in patients with 
percentages of aneuploid cells and increased DNA content neoplastic breast diseases. Paper presented at the 10th 
compared to irradiated patients without dysplastic changes. International Congress of Anatomists, Tokyo, August 1975 
4. Patients with postirradiation dysplasia have T lympho- 12. Olkowski ZL, Wilkins SA: T-lymphocyte levels in the periph- 
cyte levels similar to those in irradiated patients without eral blood of patients with cancer of the head and neck. 


Am J Surg 130:440-444, 1975 

13. Wilkins SA, Olkowski ZL: Immunocompetence of cancer 
patients treated by Levamisole. Cancer. In press, 1977 

14. Bahn AE: Basic Medical Statistics, 5th ed. New York, 


dysplastic changes or evidence of carcinoma: levels were 
not significantly different from controls. 
5. Cytologic criteria for diagnosing postirradiation dys- 


plasia correlate with DNA patterns. Grune & Stratton, 1972 
15. Wentz WB, Reagan JW: Clinical significance of post radi- 
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Case Reports 


Superselective Transcatheter Embolization of Traumatic Renal Hemorrhage 


STEVEN D. RICHMAN,! WILLIAM M. GREEN,’ RICHARD KROLL,? AND WILLIAM J. CASARELLA' 


Selective angiography is an established diagnostic modality 
in acute renal trauma [1-3]. Renal hemorrhage, once 
demonstrated by angiography, can then be treated by 
arterial embolization [4, 5]. This paper describes the suc- 
cessful transcatheter management of a renal laceration in 
a patient with multiple injuries secondary to an abdominal 
gunshot wound. Abdominal exploration had established 
that the renal hemorrhage could not be surgically 
controlled without performing a nephrectomy. 


Case Report 


A 40-year-old male sustained a gunshot wound to the left 
upper abdomen. In the emergency room, the blood pressure was 
90 systolic and the hematocrit was 41. Gross hematuria was 
present. High dose intravenous urography demonstrated a 
poorly functioning left kidney. 

Emergency surgical exploration revealed 2,000 ml of blood in 
the peritoneal cavity and a through and through laceration of the 
spleen. Splenectomy was performed. A large tense retroperi- 
toneal hematoma encased and obscured the left kidney. Renal 
exploration and nephrectomy were intentionally avoided with 
the decision to utilize angiography and possible embolization if 
necessary. Postoperative hemorrhage through drains placed in 
the left flank necessitated continued transfusions. Hematuria 
persisted. 

Aortography was undertaken 2 hr after surgery which local- 
ized the bleeding to the left kidney (fig. 1). Selective angiography 
demonstrated extensive extravasation of contrast medium into 
the renal parenchyma and the retroperitoneum and a large ir- 
regular defect in the lateral midportion of the left kidney (fig. 
2A). The catheter was advanced into the bleeding segmental 
artery, and a single injection of several 1 mm pellets of gelatin 
sponge (Gelfoam) was performed. Repeat contrast injection 
revealed successful occlusion of the bleeding interlobar arteries 
(fig. 2B). There was immediate cessation of hemorrhage through 
the left flank drains. Hematuria completely resolved within 48 
hr. The clinical condition improved, and the surgical drains were 
advanced with no further bleeding. 

The patient was discharged 2 weeks after surgery and 
returned 3 months later without hematuria or hypertension. 
Intravenous urogram at that time was normal. 


Discussion 


Despite increasing experience in the management of 
renal trauma, the question of conservative or surgical 
treatment often is complex and difficult to answer. In the 
patient with multiple injuries and hematuria, renal evalu- 
ation is often limited to an abbreviated nonspecific intra- 
venous urogram just prior to emergency surgical 
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exploration. Since a high percentage of unnecessary rena! 
explorations occur in these patients [6], more definitive 
diagnostic information might help avoid total or partial 
nephrectomy. Intraoperative renal angiography has been 
proposed but most often is not readily available [7]. In 
the cases where retroperitoneal dissection is not manda- 
tory, postoperative angiography with selective arterial 
embolization provides an alternative to surgical 
intervention. 

Recent applications of therapeutic angiography include 
many cases of selective renal arterial occlusion to treat 
persistent subacute hematuria from postbiopsy arterio- 
venous fistulas and posttraumatic pseudoaneurysms 
[8-13]. Chuang et al. [13] reported successful emboli- 
zation in six of seven cases with renal hemorrhage. Neph- 
rectomy was not necessary in five of these patients. In 
only one patient, however, was selective arterial emboli- 
zation utilized on an emergency basis. Silber and Clark 
[14] used autologous clot to embolize an acute bleed from 
an arteriovenous fistula. Barbaric and Cutcliff [15] re- 
ported two cases of postbiopsy fistulas with hemorrhage 
that were treated by embolization within 24 hr of the onset 
of bleeding. 

Arterial embolization is a most attractive therapeutic 
alternative for the traumatized kidney. Bleeding is often 
from a single large vessel and well localized [5]. Further- 
more, the renal vasculature is an end-artery system making 
it ideal for transcatheter occlusion. The resultant infarcts, 
however, may result in hypertension, and long term studies 
must be undertaken to evaluate this possible hazard. None 
of the seven patients reported by Chuang et al. [13] de- 
veloped hypertension during follow-up of 4 months to 2 
years. Superselective catheterization is clearly desirable 
to spare as much normal parenchyma as possible and to 
decrease the likelihood of large areas of renal ischemia 
that could lead to hypertension. 
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Fig. 2.— A. Selective injection left ventral renal branch demonstrating parenchymal disruption, arterial displacement, and freely bleeding intrarenal 
vessels. 8, Repeat angiogram following selective embolization of involved segmental branch showing occlusion of previously bleeding interlobar vessels. 
Note back filling of normal uninvolved renal arteries 


Crossed Fused Renal Ectopia with Renal Dysplasia 


WILLIAM W. DANIEL! AND BORIS DATNOW* 


This paper reviews the association of two relatively rare 
urinary tract anomalies, crossed ectopia and renal dys- 
plasia. A case with unusual clinical and radiologic mani- 
festations is reported. We found only one other case of 
this association in the radiologic literature [1]. 


Case Report 


J. O., a 36-year-old asymptomatic white male, was referred 
for investigation of hypertension present since he was 18. 
Physical examination revealed a blood pressure of 190/115. 
Examination of the optic fundi revealed narrowed arterioles and 
a small retinal hemorrhage in the left eye. The rest of the physical 
examination was negative. Urine analysis and culture were 
negative. All other laboratory and kidney function tests were 
normal. 

An excretory urogram revealed an absent left renal shadow 
(fig. 1). Two peripherally calcified masses were present near the 
inferior pole of the right kidney, one appearing to cause a partial 
obstruction of the right collecting system at the ureteropelvic 
junction, resulting in mild dilatation of the calices. The proximal 
right ureter was displaced laterally by a mass near the lower 
pole of the kidney. 

Aortography demonstrated absence of the left renal artery. 
An accessory artery arose from the lower aorta on the right and 
appeared to terminate in the region of the calcified masses (fig. 
2). Cystoscopy revealed a normally developed trigone with two 
ureteral orifices of normal appearance and position. Left retro- 
grade pyelography was attempted; the ureteral catheter was 
introduced easily to about 10 cm but could not be advanced 
further. A radiograph revealed that the tip of the catheter had 
passed toward the midline. On the basis of these findings, the 
preoperative diagnosis was crossed renal ectopia with multi- 
cystic dysplasia of the ectopic (left) kidney and extrinsic 
obstruction of the right collecting system. 

At laparotomy the absence of a left kidney was confirmed. A 
mass containing two cysts was firmly attached to the lower pole 
of the right kidney. A fibrous band ending in this mass was dis- 
sected downward toward the pelvis and was found to join a 
ureter crossing the midline toward the left side of the bony 
pelvis. The entire mass was excised. 

The surgical specimen (fig. 3) consisted of two distinct firm 
white cysts (2.5 X 3 X 2 cm and 2 X 2 X 1 cm) and a mass of 
structureless firm fibrous and fatty tissue. From this tissue arose 
a fibrous band which was continous with a distal patent ureter. 
The walls of the cysts were focally calcified and the cysts con- 
tained milky fluid with refractile crystals of cholesterol. No 
normal renal parenchyma was recognizable grossly. Calyces and 
peivis were not present. Histologic sections from the amorphous 
tissue demonstrated focally dilated ducts lined by tall columnar 
epithelium, small ductules in groups, glomeruloid bodies, and 
undifferentiated mesenchyma, which in some areas formed 
cartilage, bone, and marrow elements. 

The patient was normotensive during an uneventful postoper- 
ative period, but the blood pressure returned to preoperative 
levels 6 weeks later. Follow-up excretory urograms demonstrated 
persistent but diminished caliectasis. 
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Discussion 


Crossed renal ectopia is a relatively rare anomaly of the 
urinary tract, occurring in one of 7,000 cases autopsied 
[2]. Renal dysplasia (also termed unilateral polycystic 
disease, unilateral multicystic disease, polycystic disease 
with abundant stroma, multicystic renal dysplasia, and 
renal aplasia), also quite rare, is defined as a disturbed 
differentiation of nephrogenic tissue with persistence of 
structures inappropriate to the gestational age of the 
patient [3]. In the dysplastic kidney with cysts, peripheral 
thin laminar calcification often occurs in adulthood, giving 
rise to a characteristic radiologic picture of a nonfunc- 
tioning kidney which contains multiple peripherally 
calcified masses [4]. 

In 1956, Herczeg et al. [5] reported a case (almost 
identical to this one) of crossed fused ectopia with multi- 
cystic dysplasia of the ectopic kidney. Three calcified ring 
shadows near the lower pole were observed on the radio- 
graph. Their patient was not hypertensive and there was 
no obstruction of the normotopic collecting system. In 
his classic review of crossed renal ectopia in 1947, 
Abeshouse [6] mentioned several cases of “cystic degen- 
eration” of the ectopic kidney. In 1959, Abeshouse and 
Bhisitkul |7] described four cases of “multicystic degenera- 
tion” of the ectopic element in 55 cases of crossed ectopia, 
but no examples were presented. In 1972, Tanenbaum et al. 
[1] reported a case very similar to ours in which arterio- 
graphic findings suggested malignancy of the ectopic 
kidney, but surgery revealed multicystic dysplasia. To our 
knowledge, this latter is the only previously reported case 
in the radiologic literature. 

Although this combination of urinary tract anomalies is 
very rare, we believe that the radiologic features are 
characteristic enough to permit accurate preoperative 
diagnosis. 
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Fig. 1.—Excretory urogram showing generalized caliectasis on right, Fig. 3.— Surgical specimen of dysplastic kidney showing two partially 
and no renal shadow on left. Proximal right ureter displaced laterally. calcified cysts and ureter arising from structureless tissue mass. 
Two calcified ring shadows (arrows) present near right lower pole. 
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Fig. 2.— Subtraction film of midstream aortogram demonstrating ab- 
sence of left renal artery. Accessory artery (arrow) terminates near 
inferior pole of right kidney. 


Spinal Cord Compression and Hematoma: An Unusual Complication in 
a Hemophiliac Infant 


LAURENCE D. CROMWELL,! -? CHARLES KERBER,': ? AND PEGGY C. FERRY* 


Introduction 


Few cases of bleeding in and around the spinal cord as a 
complication of hemophilia have been reported [1-4]. In 
1944 Aggeler and Lucia [5] found only 11 cases with cord 
involvement. Three other cases of spinal cord compression 
in hemophilia, unassociated with trauma, have been re- 
ported [6-8]. Keely et al. [9] described quadriplegia in a 
6-year-old male hemophiliac who had suspected cervical 
cord hemorrhage. Since he was resistant to factor VIII, 
no myelogram or surgery was performed. 

Many of the early reports of spinal cord hematomas 
were based on presumptive evidence alone. Understand- 
ably, physicians were hesitant to document the hemor- 
rhage by performing myelography which itself might have 
led to further complications. However, approximately 100 
lumbar and several cisternal punctures [8] have been 
performed in hemophiliacs. Silverstein [10] did not con- 
sider the presence of a bleeding diathesis to be a contra- 
indication to lumbar puncture, but he did recommend 
correction of the existing coagulation defect prior to per- 
forming the study. 

We report a case of hemophilia in which myelography 
via both lumbar and lateral cervical punctures demon- 
strated the inferior and superior aspects of an epidural 
hematoma and swelling of the cervical cord. 


Case Report 


An 18-month-old boy with hemophilia A was admitted for 
evaluation of irritability and refusal to walk. A week earlier he 
fell out of bed but was asymptomatic until 2 days later when he 
had difficulty raising his arms. Five days after the fall he refused 
to walk. Mild nuchal tenderness and rigidity were noted. He was 
given an infusion of 500 u factor VIII (Hemofil, Hyland Co., 
Costa Mesa, Calif.). Lumbar puncture yielded only a few drops 
of blood and produced a large lumbar hematoma. The hemo- 
globin dropped from 11.0 g/100 ml to 6.0 g/100 ml. He was 
transfused with 250 ml packed cells and transferred to the 
University of Oregon Health Sciences Center. 

At admission he was irritable, and his arms and legs were 
weak and without deep tendon reflexes. Both plantar responses 
were extensor. There was moderate resistance to neck flexion. 
Sensory examination showed decreased withdrawal to pinprick 
over the left arm and leg. 

During the next day, there was a definite progression in 
quadriparesis. Lumbar myelography showed an epidural block 
at T7 (fig. 1A). To insure rapid decompression of the most 
limited area possible, a lateral cervical puncture myelography 
was performed which revealed that the epidural block extended 
from C3 (fig. 18). 
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Emergency decompressive laminectomy was performed from 
C2 through T8. A mixture of epidural blood clot and liquified 
fat enveloping the dura was found and evacuated. The dura was 
not opened. Large infusions of factor VIII were given during 
the operation and for several days afterward. Dural pulsations 
were noted after the decompression. An estimated blood loss 
of 250 ml was replaced during surgery. 

The patient’s muscle strength increased quickly after surgery, 
and gradual improvement continued up to the time of discharge. 
The child was able to sit up and bend over at 4 hr after surgery; 
3 days later, he was able to take a few steps. Deep tendon re- 
flexes were normally active and plantar responses were flexor. 
After a month he could walk with support but still had mild 
bilateral foot drop and left arm weakness. 

Follow-up myelography 18 days after surgery using residual 
contrast material showed residual widening of the cervical cord 
but no block (fig. 2). 


Discussion 


Neurologic problems in patients with hemophilia are 
rare and are usually associated with trauma. While he- 
marthrosis is the most frequent complication |11], as more 
patients live longer with the help of factor VIII, the neuro- 
logic complications may increase. 

Bleeding during the first lumbar puncture probably 
occurred because the child was not given enough factor 
VIII. When he did not improve, he was transferred to this 
hospital, the diagnosis was established clinically and veri- 
fied radiographically, and emergency decompressive sur- 
gery was performed. Massive doses of factor VIII were 
given during surgery and for several days thereafter. An 
inhibitor to factor VIII developed but was overcome. 

Understandably, physicians are reluctant to perform 
myelography in hemophiliacs. However, despite the pre- 
viously developed massive lumbar hematoma in this pa- 
tient, which appeared more serious than it actually was, 
complete myelographic examination was done, enabling 
precise surgical planning. 

Since bleeding into and around the central nervous 
system results in disastrous consequences, early use of 
commercially available factor VIII concentrate should be 
considered by physicians caring for hemophiliacs, even 
when the trauma seems trivial and the signs and symptoms 
are mild. 
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Lumbar myelogram with patient about 70° head down. A, Film showing mass displacing contrast material in manner characteristic of epi- 
dural block (arrows). B, Film after lateral cervical puncture and instillation of contrast material showing upper extent of epidural block (solid arrows). 
Cord widening from intramedullary component also well shown (open arrows) 
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Fig. 2.—Myelogram performed with residual contrast material 18 
days after surgery. No block present, but residual widening of cervical 
cord shown (arrows). Widening confirmed on other views 


Orbital Enlargement Secondary to Paranasal Sinus Hypoplasia 
JEAN-PAUL BIERNY! AND ROBERT DRYDEN! 


Orbital enlargement is generally considered to result from 
the presence of orbital masses. We found no previous 
reports of orbital enlargement secondary to hypoplasia 
of the adjacent paranasal sinuses. 


Case Report 


C. E., a 37-year-old white female, was initially referred for the 
evaluation of a possible left orbital tumor. She had noted an 
increased prominence of the left upper lid (fig. 1). She described 
a “pulling of the muscles” in the left orbit when fatigued. How- 
ever, she denied altered vision, diplopia, definite pain, headache, 
increased tearing, lid swelling, a red eye, or weight loss. 

Abnormal physical findings were limited to the orbits and face. 
The eyes themselves were normal, including visual acuity and 
the posterior pole. The left superior lid sulcus was more prom- 
inent than the right. The portion of the left upper lid inferior to 
the lid crease was more exposed due to this prominent sulcus 
and the associated overlap of skin on the contralateral side. The 
lid positions were otherwise normal. No lid lag was present. 
There was no excessive vascular congestion or edema present 
involving the conjunctiva or lids. Motility was normal. Palpation 
of the orbital rims and orbit revealed symmetry without defects 
and no evidence of orbital mass. Resistance to posterior dis- 
placement of both globes was equal. The exophthalmometer 
readings showed 1.5 mm of enophthalmos on the left side 
(within normal limits). 

Asymmetry also involved other facial areas. The left side of the 
face appeared slightly more elongated. The left side of the jaw 
was higher than the right side. The left zygoma was slightly more 
prominent. 

Radiography demonstrated asymmetrical orbits (fig. 2A) with 
a smooth eccentric enlargement of the left one. It was 4.6 cm 
high compared to 4.1 cm on the right. The left orbital floor was 
concave downward below the inferior orbital rim, whereas the 
right was comparatively flat. The left maxillary sinus was con- 
centrically smaller than the right but was otherwise normal. 
Similarly, the left ethmoidal sinus was smaller than the right, as 
evidenced by a concave anterior medial wall of that orbit com- 
pared to the straight anterior medial wall of the right orbit (fig. 
2B). CT scans with and without intravenous contrast injection 
revealed normal eyeballs and retrobulbar spaces without 
evidence of a vascular or nonvascular mass (fig. 3). 


Discussion 


Due to the apparent prominence of the left eye, the 
neurologist and ophthalmologist feared the presence of 
a slowly growing intraorbital mass. However, clinical 
examination ruled out an identifiable orbital mass large 
enough to cause enlargement of the bony orbit, and there 
was radiologic evidence of hypoplasia of the left maxillary 
and ethmoidal sinuses in conjunction with the orbital en- 
largement. These factors suggested that the orbital en- 
largement was not the result of an expanding intraorbital 
mass but of underdevelopment of the adjacent paranasal 
sinuses. 
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The outline of the bony orbits is more or less cir-cular at 
birth with a slightly concave orbital floor. The paranasal 
sinuses are barely pneumatized. The orbits reach their 
adult size and shape during adolescence [1]. During this 
growth process, increase in size and pneumatization of the 
adjacent maxillary and ethmoid sinuses occurs, causing 
extrinsic pressure on the orbital wall with thinning and 
flattening of the orbital floor and its medial wall | 2]. 
Smooth diffuse enlargement of the orbit has been shown 
to result from buphthalmos (enlargement of the globe), 
orbital tumors including muscle cone masses (e.g., an 
optic glioma), diffuse neurofibromatosis, hemangioma, or 
orbital varices [3-7]. The first radiologic sign of an 
enlarging orbit is downward bowing of the thin orbital 
floor [2]. 

It is conceiveable that hypoplasia of the sinuses adjacent 
to the orbit will result in less outside pressure on its walls, 
allowing its floor and medial wall to retain their original 
concavity as the orbit grows. The end result under those 
circumstances would indeed be a larger circular orbit, 
giving the false impression of a slowly growing intraorbital 
mass. 

Generalized underdevelopment of the maxillary sinus, 
as manifested by downward bowing of its roof and less 
medial and inferolateral expansion, is easy to notice on 
plain films [1]. Tomograms are usually necessary to vis- 
ualize the medial wall of the orbit in detail because of the 
Superimposition of several ethmoid septae. The clinical 
examination and the radiographic observation of hypo- 
plastic sinuses will essentially determine the differential 
diagnosis, identify the findings as a developmental 
variation without clinical significance [1], and prevent 





Fig. 1.—C. E. Photograph demonstrating apparent prominence of left 
eye with large superior sulcus and more exposed lid beneath crease. 
Other aspects of facial asymmetry include prominent zygomatic arch, 
flattened cheek, and jaw asymmetry. 
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Fig. 2.—C. E. A, Shallow Waters view showing normal right orbit and larger and more circular left orbit. 8, Tomogram in same position clearly 
showing smooth downward convexity of left orbital floor and medial convexity of medial wall of left orbit (c.f. straight right medial orbital wall). Small 
size of otherwise normal left maxillary and ethmoid sinuses also obvious. 
Fig. 3.—C. E. CT scans of orbits 
after intravenous contrast enhance- 
ment (two window level and width 
settings) showing normal ocular 
> globes, optic nerves, and retrobulbar 
spaces. 
further invasive procedures such as orbital venography or 
surgical exploration of the orbit. CT provides another 
noninvasive method for easily verifying the absence of 
à an orbital mass. 


Since we saw this patient, identical changes (especially 
the downward bowing of the orbital floor in conjunction 
with maxillary sinus hypoplasia) were noted incidentally 


in several other patients without any orbital complaints 
(fig. 4). 
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Fig. 4.— Skull films of J. F. (A) and 
W. S. (B), two patients without symp- 
toms referable to the orbits, showing 
smooth enlargement of left orbit 
secondary to left maxillary sinus 
hypoplasia. 
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Solitary Renal Cell Carcinoma Metastasis in Paget’s Disease Simulating 
Sarcomatous Degeneration 


FRANCIS A. BURGENER! AND PATRICIA E. PERRY? ? 


Paget’s disease and metastatic carcinoma of the bone are 
both fairly common conditions in the elderly patient. 
However, the coexistence of these lesions in the same 
bone is rare [1]. This report presents a case of a solitary 
metastasis of an undiagnosed renal cell carcinoma in 
preexisting Paget’s disease and discusses the radiographic 
and angiographic features of a complicating malignant 
condition. 


Case Report 


A 75-year-old man was admitted for management of acute 
gouty arthritis involving the left foot. He also complained of a 
mass in the right pretibial area which had become progressively 
larger in size and recently had become painful. Past history 
included secondary syphilis and radiographically documented 
Paget’s disease for 25 years involving the skull, left scapula, 
right hemipelvis, left femur and both tibia. 

Physical examination revealed a swollen, painful, and tender 
first metatarsal-phalangeal joint of the left foot consistent with 


Fig. 1.—Progression of 
Paget's disease in right tibia 
over 25 year period with sub- 
sequent implantation of soli- 
tary metastasis from renal cell 
carcinoma. A-C, Ages 50, 60, 
and 75 years, respectively. 


Received October 19, 1976, accepted after revision January 31, 1977 


gout. The right tibia was found to have a saber shin deformity 
with a 5 cm X 6 cm soft pulsatile mass with a bruit located just 
below the region of the tibial tubercle. No inflammatory com- 
ponent was present in the mass. Laboratory findings included: 
positive Wasserman test; alkaline phosphatase, 26.7 Bodansky 
units; calcium, 10.7 mg/100 ml; phosphorus, 4.1 mg/100 ml; 
and uric acid, 8.0 mg/100 ml. 

Radiographs of the right tibia showed the progression of 
Paget's disease over a 25 year period with development of a 
large osteolytic defect suggesting malignant degeneration (fig. 
1). Arteriography revealed a highly vascularized tumor with 
abnormal vessels and a very intense and quite well demarcated 
tumor blush but neither arteriovenous shunting nor contrast 
material pooling (fig. 2). The Paget bone itself was angio- 
graphically unremarkable except for a suggestion of intraosseous 
congestion in the late phase (fig. 2). 

Surgery consisted of excisional biopsy of the mass and filling 
in with bone chips. Histologic diagnosis of the specimen was 
Paget's disease of the bone with metastatic clear cell carcinoma. 
Because of postoperative complications, the patient died within 





‘Department of Radiology, University of Rochester Medical Center, Strong Memorial Hospital, 601 Elmwood Avenue, Rochester. New York 14642 


Address reprint requests to F. A. Burgener. 


? Present address: Department of Radiology, Vanderbilt University Hospital, Nashville, Tennessee 37232 


Am J Roentgenol 128:853-855, May 1977 


S53 











854 CASE REPORTS 





Fig. 2.— Arteriography at age 75 showing highly vascularized tumor with abnormal vessels (A) and dense, well demarcated tumor blush (8). Posterior 
tumor extent is deeper than expected from plain film (fig. 1C) 


a few days. Subsequent postmortem examination demonstrated 
a primary tumor in the left kidney. 


Discussion 


The frequency with which sarcomatous degeneration 
develops in patients with Paget’s disease is not known. 
If cases of relatively advanced Paget's disease are con- 
sidered, the usual cited estimate is 10%-15% [2]. If all 
cases are included, the estimate of malignant change 
might be less than 1%. While osteosarcoma is the most 
common form of sarcomatous degeneration, fibrosarco- 
mas, chondrosarcomas, malignant giant cell tumors, and 
other poorly differentiated sarcomas may also occur [3]. 
Multiple myeloma has also been documented with Paget's 
disease, although association in the same bone might be 
purely coincidental. [4]. 

The coexistence of Paget’s disease ahd metastatic car- 
cinoma in the same bone is rare despite the relative 
frequency of both lesions [1]. The hypervascularity of the 
Paget bone might be expected to offer a responsive soil 
for the implantation of cancer cells [4]. In a review of 
155 unselected cases of Paget’s disease admitted over 
the last 20 years to Strong Memorial Hospital, we found 
three additional cases (one carcinoma of the breast, one 
prostatic carcinoma, and one multiple myeloma) in which 


a malignancy other than a sarcoma coexisted with Paget's 
disease in the same bones. In the same patient material, 
there was only one case of sarcomatous degeneration of 
Paget’s disease (unpublished data). 

Although sarcomas arising in Paget's disease may show 
lytic, sclerotic, or mixed patterns, the destructive com- 
ponent usually predominates. Extension of the tumor into 
the soft tissues as a clinically palpable mass is a relatively 
common feature [3]. Characteristic signs of osteogenic 
sarcoma found in the younger age group (Codman’s 
triangle, sunburst periosteal reaction) are seldom found 
in the sarcomatous degeneration of Paget’s disease. 
Pathologic fractures in Paget’s sarcoma are quite common 
and may on rare occasions be the only sign of malignant 
degeneration [3]. Since the characteristics of a Paget 
Sarcoma Can all be found in metastatic bone disease too, 
differentiation of localized sarcomatous degeneration from 
a solitary metastatic focus superimposed on Paget's dis- 
ease is usually not possible on plain radiographs |1]. 

Angiographic findings reported in uncomplicated Paget’s 
disease include an increased periosteal vascularization 
but no arteriovenous shunting [5]. In primary bone tumors 
arteriography was of value in differentiating benign from 
malignant lesions and for accurate delineation of the tumor 
extent, but was of little use to predict tumor histology 
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[6, 7]. The most specific angiographic findings associated 
with a malignant bone tumor are tumor vessels character- 
ized by an irregular caliber, a distorted course, and abrupt 
angulations. Pooling of contrast material and arteriovenous 
shunting are allegedly specific for a bone malignancy too 
[8], but the latter might be difficult to differentiate from 
early venous drainage found in benign bone tumors and 
osteomyelitis. Hypervascularity and tumor blush are non- 
specific signs, since both can be found in malignant and 
benign tumors as well as in osteomyelitis [8]. 

Metastatic tumors to bone usually exhibit the same 
angiographic features as the primary tumor. Since the 
angiographic characteristics of a renal cell carcinoma 
and an osteosarcoma are quite similar, angiographic 
differentiation between sarcomatous degeneration and a 
hypervascular metastasis in Paget’s disease would appear 
to be very difficult. In this particular case certain angio- 
graphic features might have pointed toward the correct 
diagnosis of a hypervascular metastasis superimposed on 
Paget's disease. The tumor blush was denser and more 
homogeneous than in any previously reported osteosar- 
coma [6-12]. Arteriovenous shunting, one of the most 
constant angiographic features of a highly vascularized 
osteosarcoma, [12] was not present in our case. Also, 
tumor delineation against the Paget bone was unusually 
sharp. 

In general, considering the possible angiographic spec- 
trum of metastases from various occult primaries, dif- 
ferentiation of sarcomatous degeneration from a meta- 
static implant in Paget’s disease probably is not possible. 
However, arteriography may prove useful to differentiate 


benign and malignant lesions in Paget’s disease when 
standard radiography fails to do so. It may also be of 
value in more accurately defining the extent of a malig- 
nancy in the Paget bone and in determining the most 
suitable site for a biopsy. 
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Suture Granuloma Simulating Recurrent Carcinoma 


IRVING A. SHAUFFER!: ? AND JOSEPH SEQUEIRA! 


A case is presented in which postoperative changes at the 
anastomotic site after partial colonic resection for 
carcinoma resembled recurrence. 


Case Report 


A 67-year-old Caucasian female reported occasional passage 
of mucus and blood from the rectum over a 2 year period. A 
barium enema revealed a large polypoid filling defect near the 
junction of the descending colon and sigmoid. 

The lesion was resected 19 days later, and a primary end-to- 
end anastomosis was Carried out using OOO interrupted chronic 
catgut sutures for the mucosal layer and OOO interrupted silk 
sutures for the serosal layer. The resected lesion was a mod- 
erately well differentiated mucus-secreting adenocarcinoma 
arising in a preexisting villous adenoma. 

Three months after surgery, a routine barium enema was 
performed. The postevacuation study (fig. 1A) demonstrated a 
distinct mass at the anastomotic site. It was felt at that time that 
the localized mass represented edematous granulation tissue. Two 
months later a double contrast study (fig. 18) again revealed the 
mass as well as another lobulated defect medial to it. Though the 
possibility of recurrent neoplasm was considered, it was still 
felt that the change represented granulation tissue. 

After 22% more months, the originally noted defect was 
markedly smaller; the second lesion was more clearly defined 
but unchanged in size. One year after surgery, the defects at the 
anastomotic line had decreased in size (fig. 1C), and by 24 years 
the colon had assumed a normal appearance without constriction 
or defect (fig. 1D). 


Discussion 


In 1950 Sharpe and Golden [1] reported findings at the 
anastomotic sites of 40 patients who had undergone re- 
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section of colonic carcinomas. Two patients had developed 
a granuloma at the anastomosis as seen sigmoido- 
scopically. Fleischner and Berenberg [2] found foreign 
body granulomas surrounding silk suture material at the 
anastomotic site in some patients with recurrent neoplasm 
who underwent a second resection. A case of “stitch” 
granuloma encountered in a stomach 6 months after 
wedge resection for a leiomyoma has been reported [3]. 

In our patient the defects at the anastomotic site obvi- 
ously represented granulomas because they eventually 
resolved and disappeared. It is noteworthy that as late 
as 1 year after surgery, distinct masses could still be 
outlined at the anastomotic site. 

The progression of changes in this case emphasizes the 
desirability of a relatively early postoperative examination 
after partial colonic resection for a neoplastic process. In 
most cases there will be little or no abnormality. However, 
if a mass is present at the anastomotic site, a baseline 
study may be of great value. 
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Fig. 1.— A, Postevacuation film of barium enema 3 months after resection showing mass at anastomotic site. B, Double contrast study 5 months 
after surgery clearly showing mass. Second defect outlined by rim of barium medial to mass. C, Double contrast study 1 year after surgery showing 
much smaller original mass. Medial lesion remains essentially unchanged. D, Double contrast study 2'2 years after surgery showing entirely normal colon 








Segmental Polypoid Lipomatosis of the Colon 


DAVID M. DANOFF,! HARVEY L. NISENBAUM,!: ? W. BRUCE STEWART, ? 
ROBERT C. MOORE,? AND ERWIN B. CLAHASSEY4 


While lipoma is the second most common benign tumor 
of the colon (after adenomatous polyp), it is still a rare 
entity. We found only one previously reported case of 
diffuse colonic lipomatosis [1]. To our knowledge, this is 
the first reported case of segmental colonic lipomatosis. 


Case Report 


D. H., a 21-year-old white male, came to the Naval Regional 
Medical Center with a chief complaint of intermittent crampy 
left lower abdominal pain for 1 week. This was associated with 
two episodes of dark red rectal bleeding. The patient was pre- 
viously in good health and gave no history of weight loss, 
anorexia, nausea, vomiting, diarrhea, constipation, or fever. 
The physical examination was unremarkable. Initial sigmoido- 
scopy was normal to 18cm. Laboratory data were within normal 
limits. 







Q 


Fig. 1.— A, Fluoroscopic spot film showing contour irregularity and 
multiple polypoid lesions in sigmoid colon. B, Close-up of proximal sigmoid 
colon emphasizing nodular defects. 
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Barium enema demonstrated multiple polypoid filling defects 
confined to the sigmoid colon (fig. 1). Colonoscopy revealed 
multiple raised yellowish pliable submucosal lesions beginning 
at about 22 cm and extending to 35 cm. The mucosa appeared 
intact. The rest of the colon was normal. The cause of the rectal 
bleeding was never satisfactorily explained and may, in fact, 
have been entirely coincidental. 

A relatively superficial biopsy specimen revealed normal mu- 
cosa; the submucosa was not adequately evaluated. Due to the 
radiographic and clinical findings, the patient underwent lapa- 
rotomy. A segmental sigmoid resection was performed with an 
end-to-end anastomosis. The specimen (fig. 2A) demonstrated 
a grossly normal mucosa overlying numerous soft yellow dis- 
crete lesions. The histologic diagnosis was submucosal lipoma- 
tosis (fig. 28). The lesions were confined to the submucosa, 
with only an occasional fatty extension into the muscularis 
mucosae. The patient has remained asymptomatic. 
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Fig. 2.—A, Portion of resected 
segment of sigmoid colon corres- 
ponding to fig. 18. Note numerous 
submucosal nodules of various sizes 
and intact overlying epithelium. B, 
Photomicrograph of specimen show- 
ing circumscribed masses of mature 
adipose tissue confined to colonic 
submucosa (arrows). Distinct fibrous 
capsules absent. H and E stain. 


Discussion 


Lipomas are the most common intramural tumor of the 
colon. Weinberg and Feldman [2] reviewed 60,201 au- 
topsies in the literature and found only 135 lipomas of 
the colon (0.2%). Haller and Roberts [3] found only 11 
lipomas in 3,402 necropsies (0.32%). 

Colonic lipomas are well differentiated benign fatty 
tumors arising from deposits of adipose connective tissue 
in the bowel wall. Malignant change has not been reported. 
Approximately 90% are submucosal and 10% subserosal. 
The submucosal lipoma is covered by mucosa, and occa- 
sionally by muscularis mucosae, and grows toward the 
intestinal lumen. The mucosa covering the tumor may 
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become atrophic, congested, ulcerated, or even necrotic, 
or may retain its normal yellowish appearance. The sub- 
serosal type usually originates from the appendices epi- 
ploicae and grows toward the peritoneal cavity. 

Most colonic lipomas are asymptomatic and are found 
at autopsy or incidentally during surgery for some other 
reason. The most common symptom is abdominal pain or 
discomfort. Other symptoms may be constipation, di- 
arrhea, or rectal bleeding. They usually occur between 
the ages of 50 and 70 years, with about an equal sex 
distribution. The average age and symptomatology are 
similar in colonic carcinoma. However, the patient with 
colonic lipoma does not appear ill, nor does he experience 
anorexia, weight loss, or anemia. 
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The most common sites are cecum, ascending colon, 
and sigmoid. Pemberton and McCormack [4] found 50 
cases in the right colon, 15 in the transverse colon, and 
37 in the left colon and rectum. Castro and Stearns [5] 
reported 45 cases, 31 of which were in the right colon 
(69%). Eleven of their patients (24%) had two or more 
lipomas and four had three or more. More important, all 
multiple lipomas were found in the right half of the colon. 
Our case was unique in that the lipomas were restricted 
to the sigmoid colon. Swain et al. [1] reported a child 
with lipomatous polyposis throughout the entire colon. 

Radiographically, colonic lipomatosis must be differen- 
tiated from numerous benign and malignant conditions. 
These include familial colonic polyposis [6], juvenile poly- 
posis [7], Gardner's syndrome [8], Cronkhite-Canada syn- 
drome [9], Peutz-Jeghers syndrome [10], nodular lym- 
phoid hyperplasia [11], colonic inflammatory disease 
producing pseudopolyposis, lymphosarcoma [12], ganglio- 
neurofibromatosis [13], malacoplakia [14], pneumatosis 
coli, and colitis cystica profunda [15]. However, a water 
enema with low kilovoltage technique may take advantage 
of the different absorption coefficients of fat and water 
[16]. In this manner, fat-containing lesions will appear 
relatively radiolucent. 

The radiographic pattern of colonic lipomatosis, whether 
diffuse or segmental, is not characteristic. It should be 
included in the already extensive differential diagnosis of 
multiple polypoid lesions of the colon. 


REFERENCES 


. Swain VAJ, Young WF, Pringle EM: Hypertrophy of the 


appendices epiploicae and lipomatous polyposis of the colon. 
Gut 10:587-589, 1969 


. Weinberg T, Feldman M: Lipomas of the gastrointestinal 


tract. Am J Clin Pathol 25:272, 1955 


. Haller JD, Roberts TW: Lipomas of the colon: a clinico- 


pathologic study of 20 cases. Surgery 55:773, 1964 


. Pemberton J, McCormack CJ: Submucous lipomas of colon 


and rectum. Am J Surg 37:205, 1937 


. Castro EB, Stearns MW: Lipoma of the large intestine. 


Dis Colon Rectum 15:441-444, 1972 


. Marshak RH, Moseley JE, Wolf BS: The roentgen findings 


in familial polyposis with special emphasis on differential 
diagnosis. Am J Roentgeno/ 80:374-382, 1963 


. Silverberg SG: “Juvenile” retention polyps of the colon and 


rectum. Am J Dig Dis 15:617, 1970 


. Fiter FMH Jr: Roentgenographic findings in Gardner's syn- 


drome. JAMA 192:1000-1002, 1965 


. Cronkhite LW Jr, Canada WJ: Generalized gastrointestinal 


polyposis. N Engl J Med 252:1014-1015, 1955 


. Godard JE, Dodds WJ, Phillips JC, Scanlon GT: Peutz- 


Jeghers syndrome: clinical and roentgenographic features. 
Am J Roentgenol 113:315-324, 1971 


. Franken EA Jr: Lymphoid hyperplasia of the colon. Radiology 


94:329-334, 1970 


. Wolf BS, Marshak RH: Roentgen features of diffuse lympho- 


sarcoma of colon. Radiology 75:733-740, 1960 


. Brodey PA, Hoover HC: Polypoid ganglioneurofibromatosis 


of the colon. Br J Radiol 47:494-495, 1974 


. Rywlin AM, Ravel R, Hurwitz A: Malacoplakia of the colon. 


Am J Dig Dis 14:491-499, 1969 ` 


. Wayte DM, Helwig EB: Colitis cystica profunda. Am J Clin 


Pathol 48:159-169, 1967 


. Margulis AR, Jovanovich A: The roentgen diagnosis of sub- 


mucous lipomas of the colon. Am J Roentgenol 84:1114, 
1960 


y 


Incompetence of the Sphincter of Oddi in the Newborn: Report of Two Cases 


GEORGE O. ATKINSON, ! BRIT B. GAY, JR.,1 JOHN WARREN PATRICK,* AND 
THEODORA VANDERZALM? 


Incompetence of the sphincter of Oddi in the newborn is 
rare. We found only six reported cases [1-5]. While num- 
erous causes of gas within the biliary tract are described 
in adults, in the neonate, it is associated only with partial 
or complete duodenal obstruction with incompetence of 
the sphincter of Oddi. This paper presents two additional 
cases. 


Case Reports 


Case 7 


A 3-day-old 2,614 g male was transferred to Henrietta 
Egleston Hospital with a history of vomiting after each feeding. 
He was the product of a normal pregnancy and delivery. Pre- 
liminary radiographs of the abdomen at another hospital revealed 
air within the biliary tree and marked distension of the duo- 
denum. A gastrointestinal series showed reflux of contrast into 
the biliary radicles and gallbladder with dilatation of the proximal 
duodenum (fig. 1). 

Physical examination on admission revealed mild dehydration. 
Laboratory studies were unremarkable. Prompt gastric emptying 
and a markedly dilated proximal descending duodenum were 
found on repeat gastrointestinal studies. The ligament of Treitz 
was in normal position and the distal duodenum was normal 
size. No reflux of contrast into the biliary tract was noted. At 
surgery a localized stenosis was identified in the distal duo- 
denum. A duodenojejunostomy was performed without explor- 
ation of the region of the ampulla of Vater. The patient did 
well postoperatively. 


Case 2 


This 1,550 g female infant was born prematurely at 33 weeks 
gestational age and had clinical features consistent with Down 
syndrome and ventricular septal defect. Bilious vomiting began 
on the second day of life. A barium enema was negative at age 
5 days. A radiograph of the abdomen after barium enema 
showed gas within the stomach, small bowel, and gallbladder 
(fig. 2A). An upper gastrointestinal series was performed at 6 
days of age. With oral ingestion of barium suspension, the 
gallbladder and biliary tree were outlined as the duodenum 
filled (fig. 28). Slight dilatation of the proximal duodenum was 
present, but the obstruction was incomplete. 

Surgery revealed obstruction of the fourth portion of the duo- 
denum. A congenital web with a very small central lurnen was 
demonstrated after the duodenum was opened. The common 
duct entrance into the duodenum was proximal to the web, and 
no obvious ampulla of Vater or sphincter mechanism could be 
identified. The web was excised and the longitudinal duo- 
denostomy incision closed transversely. The patient's 
postoperative course was satisfactory. 
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Discussion 


Radiographic demonstration of contrast or air in the 
biliary tract in the neonate is rare and has been associated 
with partial or complete obstruction of the duodenum with 
incompetence of the sphincter of Oddi. Six cases are 
found in the literature. Frates [1] reported two cases as- 
sociated with duodenal atresia and annular pancreas. 
Kirks and Baden [2] reported a case of stenosis of the 
entire distal duodenum in Down syndrome with incom- 
petence of the sphincter of Oddi. Rosenblatt [3] described 
two cases with reflux of air into the biliary tree and gall- 
bladder with duodenal obstruction. Reflux of barium sus- 
pension into the biliary tract of an infant with duodenal 
stenosis is also illustrated by Caffey [4]. 

Incompetence of the sphincter of Oddi may be due to 
an elevated intraluminal pressure in the duodenum above 
that of the biliary tree in cases of distal duodenal obstruc- 
tion. The rarity of reflux into the biliary tract has led Kirks 
and Baden [2] to suggest that other anatomic factors may 





Fig. 1.—Case 1. Gastrointestinal study showing high grade duodena! 
obstruction. Note dilated proximal duodenum (D), barium in biliary tract 
(arrowhead), and gallbladder (G) filled with contrast 
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Fig. 2.—Case 2. A, Supine abdominal radiograph showing gas in gallbladder (G) and duodenal cap (D) B, Spot film showing dilated 
proximal duodenum (D). Barium in gallbladder (G) and biliary tract (arrowhead) 


be involved. Our case 1 refluxed barium suspension into 
the biliary tract on an initial study, but no reflux occurred 
during the repeat examination 1 day later. At surgery 
case 2 showed no sphincter tone at the orifice of the com- 
mon duct and no distinct ampulla of Vater, suggesting 
anomalous development as the cause of incompetence. 
Clinical evidence of cholangitis did not develop in either 
patient. 

Incomplete recanalization has been considered the 
cause of the duodenal atresia and stenosis [6]. Alteration 
of the normal branching pattern of the hepatopancreatic 
duct is also reported in duodenal atresia. Kassner et al. 
[5] described six patients in whom the terminal portion 
of the hepatopancreatic duct divided into two branches 
before entering the duodenum. The more proximal branch 
entered the duodenum above the atresia and the more 
distal one below the atresia. Gas in the duodenum above 
the atresia entered the upper terminal branch of the hepa- 
topancreatic duct and passed into the lower terminal 
branch to connect to the duodenum distal to the atretic 
segment. Although air was not detected in the bile ducts, it 
was seen in undilated loops of small bowel distal to the 
duodenal atresia. Air in the biliary tree could result from 
the same anatomical arrangement. 


Linear streaks of gas seen radiographically within the 
liver shadow in the neonatal period are usually within the 
portal venous system; only rarely is gas seen in the biliary 
radicles. Differentiation of portal vein gas and biliary tree 
gas may be impossible on routine abdominal radiographs 
|1]. When the extrahepatic biliary radicles or gallbladder 
can be identified, portal vein gas can be excluded. 
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Duodenal Duplication Cyst: Sonographic and Angiographic Features 
ANDREW M. FRIED,! CALIXTO M. PULMANO,? AND LEONIDAS MOSTOWYCZ* 


A multiplicity of mass lesions of the upper abdomen, both 
cystic and solid, have been identified by ultrasonography 
and angiography, and their characteristics have been 
described. To our knowledge, documentation of cystic 
duplication of the duodenum by both methods has not 
previously been reported. We present ultrasonic and angio- 
graphic findings in a patient and briefly discuss the relation 
of cystic duplication of the duodenum to other cystic 
masses of the upper abdomen. 


Case Report 


B. A., a 54-year-old white male, was admitted to the Lexington 
Veteran's Administration Hospital with an 8—10 year history of 
recurrent attacks of epigastric and right upper quadrant pain 
accompanied by nausea and vomiting. He recently experienced 
exacerbation of his symptoms. 

An upper gastrointestinal series performed elsewhere 2 
months earlier was reported as normal; a second study 1 month 
later demonstrated an extremely large stomach with much 
retained secretions but no outlet obstruction. At endoscopy, 
acute angulation at the junction of the first and second portions 


of the duodenum was encountered and the endoscopist 
described difficulty in identifying the lumen at this point. 

On admission the patient was moderately dehydrated with 
bilateral upper quadrant abdominal tenderness. Liver span was 
approximately 7 cm to percussion, and the spleen was not 
palpable. No abnormal abdominal masses were identified. A 
plain film of the abdomen demonstrated dilatation of the stomach 
with fluid accumulation in that organ. An upper gastrointestinal! 
series 2 days after admission (fig. 1) demonstrated essentially 
complete obstruction to the flow of barium 1-2 cm beyond the 
duodenal bulb. An extrinsic compression defect was noted on 
the posterior aspect of the duodenal bulb, somewhat superiorly 
No ulcer disease or gastric outlet obstruction was identified 

Ultrasonography demonstrated three cystic structures in the 
right upper quadrant (fig. 2). One was clearly identified as the 
gallbladder and the second structure, also cystic, was seen pos- 
teriorly and slightly superior to the body of the gallbladder 
Possibilities included choledochal cyst, duodenal duplication cyst, 
duodenal diverticulum, and pancreatic pseudocyst. The third 
cystic structure was seen posterior to the gallbladder and inferior 
to the cystic mass. It was believed to represent the fluid-filled 
duodenal bulb. An endoscopic examination the next day dem- 
onstrated an extrinsic compression defect on the lesser curva- 





Fig. 1.— Posterior (A) and lateral (8) views from upper gastrointestinal series showing extrinsic compression defect on posteromedial aspect of 
duodenal bulb. Stomach intrinsically normal 
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Fig. 2.—A, Longitudinal sonograms 5 cm to right of midline showing 
cystic duplication of duodenum (C) superior to fluid-filled duodenal bulb 
(D) and posterior to normal gallbladder (GB). X = xiphoid process; U = 
umbilicus; L = liver parenchyma. B, Transverse sonogram 4 cm below 
xiphoid process clearly showing cystic duplication. Aorta, inferior vena 
cava, and body of pancreas visualized, as well as right kidney lying 
posterior to cyst. ML = midline 


ture side of the duodenal bulb posteriorly and a second mass 
effect, also extrinsic, in the postbulbar area. 

To rule out the possibility of a pancreatic pseudocyst, angiog- 
raphy was performed. Selective celiac and superior mesenteric 
arteriography demonstrated a cystic avascular mass measuring 
about 5—6 cm with a thin peripheral rim of density in the paren- 
chymal phase (fig. 3). In the arterial phase, duodenal branches 
from the gastroduodenal and inferior pancreaticoduodenal 
arteries were stretched and circumferentially displaced. The 


normal gallbladder was distinguished as an entity separate from 
the mass and located inferolateral to it. 

At surgery 8 days after admission, a 7 cm cystic mass was 
identified in the posterolateral aspect of the second portion of 
the duodenum. Pathologic examination revealed that the cyst 
wall was lined by enteric ciliated columnar epithelium without a 
definite muscle layer. Final pathologic diagnosis was duodenal 
duplication cyst. 


Discussion 


Cystic duplication of the duodenum is an uncommon 
entity manifesting itself most often in the pediatric age 
group. An abdominal mass is the most common clinical 
finding at presentation; varying degrees of nausea, 
vomiting, and high intestinal obstruction occur. Cases have 
been reported up to the age of 69 [1]. Radiographic 
diagnosis is limited to the extrinsic pressure defect pro- 
duced by the cystic duplication, since only about 10%-20% 
of those reported were found to communicate with the 
duodenal lumen [2]. Thus the upper gastrointestinal 
findings are only suggestive of the diagnosis. 

In the differential diagnosis of cystic lesions of the upper 
abdomen, several entities can present at least partially 
overlapping pictures. The gallbladder is easily distinguished 
from the cystic mass on both ultrasonography and arteri- 
ography, and such entities as a Courvoisier gallbladder 
were not a consideration in our case [3]. 

The recent description of the ultrasound findings in 
choledochal cysts indicates that a specific diagnosis of this 
entity can be made by its characteristic location deep in 
the porta hepatis and the identification of the cystic or 
common bile duct entering the cystic mass [4]. Failure to 
demonstrate this contiguity (which can be technically 
difficult to show) may cause confusion between cho- 
ledochal and duodenal duplications cysts. The angio- 
graphic characteristics of choledochal cysts have been 
described and simulate the findings in this case. The rim 
sign, a thin rim of density around a lucent mass as seen in 
this case, has been reported by Rabinovitz et al. [5] and 
Rosenfield and Griscom [6]. Displacement of duodenal 
arteries about the cyst, although not in a circumferential 
fashion, has been reported [7]. A clinical history of jaundice 
in about 70% of cases of choledochal cysts may be of 
differential value. 

Despite the less than typical location, a pancreatic 
pseudocyst could present such a picture on the ultrasound 
study and was, in fact, a diagnostic consideration in our 
patient. At angiography, no circumferential rim of density 
in the parenchymal phase would be expected in a pan- 
creatic pseudocyst; in addition, the displacement of the 
duodenal arteries is not characteristically circumferential, 
although an intraduodenal mass could produce such dis- 
placement [6, 8-11]. Relatively normal serum enzyme 
values in Our Case were corroborating evidence against 
pancreatic pseudocyst. 

Ultrasonographic differentiation of duodenal dupli- 
cation cyst from the dilated common bile duct of extra- 
hepatic biliary tract obstruction requires identification of 
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the confluence of the dilated common duct with propor- 
tionately dilated intrahepatic biliary radicals. Similarly, the 
enlarged portal vein may be identified by oblique views 
which demonstrate its formation by the convergence of 
splenic and superior mesenteric veins [12]. Angiography 
in our case provided positive differentiation. Cystic disease 
of the liver and right kidney or adrenal gland should be 
distinguishable by both ultrasound and angiography by the 
demonstration of contiguity of the cyst with the 
parenchyma of its parent organ. 

In summary, though cystic duplication of the duodenum 
is an uncommon entity, it merits consideration in the dif- 
ferential diagnosis of cystic lesions of the right upper 
quadrant. The finding of a cystic mass in the infrahepatic 
space in close apposition to but separable from the gall- 
bladder, extrahepatic biliary tree, pancreas, and vascu- 
lature in the porta hepatis should suggest the possibility 
of this entity. Ultrasonography proved of considerable 
value in this case in defining the cystic nature of the mass 
as well as the absence of dilatation of the biliary system 
and its clinical implications. 
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Fig. 3.—Celiac arteriography. A, Arterial phase showing branches 
of cystic artery (b/ack arrows) traversing area of cyst but not involved 
by it. Branches of gastroduodenal artery (black and white arrows) 
stretched by cyst. B, Parenchymal phase showing circumferential 
rim of density (b/ack arrows) outlining cyst. Normal gallbladder wall 
(black and white arrows) seen as distinct from cyst 
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Pseudowidening of the Carinal Angle 


DANIEL |. ROSENTHAL! AND FERRIS M. HALL! 


Radiologists are constantly reminded of the misleading 
impression which may result when a three-dimensional 
structure is projected on a two-dimensional radiograph. 
Common examples are fractures seen only in a single 
view, and the foreshortening of an organ (such as the 
kidney) when its axis is not perpendicular to the x-ray 
beam. The effect of two-dimensional projection on the 
measurement of angles is more subtle. Examples of angles 
in which accurate radiographic measurement may be 
important include the carina, the urethrovesical junction, 
angles between fragments of fractured bones, scoliotic 
curves, various angles in neuroangiography, and the angle 
between the femoral head and shaft in both frontal and 
lateral views. We recently observed a case of apparent 
widening of the carinal angle which is a dramatic example 
of the geometric principle involved. 


Case Report 


A frontal chest radiograph obtained on a 68-year-old man 
with achalasia showed marked widening of the carinal angle 
(fig. 1A). Subsequent cardiac series demonstrated a normal 
left atrium and no evidence of a subcarinal mass. A lateral chest 
radiograph revealed anterior bowing of the midtrachea by a 
distended esophagus, with posterior angulation of the distal 
trachea as it returned to its point of fixation at the carina (fig. 
18). Repeat chest films after treatment by dilatation of the 
distal esophagus showed partial restoration of the normal 
tracheal position and carinal angle. 


Discussion 


The carinal angle is formed by the intersection of the 
right and left mainstem bronchi. A commonly quoted 
average for this angle is 70° [1-3], derived from anatomic 
dissections done by Kobler and von Hovorka [4]. Other 
normal values, which are based on radiographic tech- 
niques and are often cited in textbooks, are 65°-75° [5] 
and 50°-100° [6, 7]. The carina is a dynamic structure; 
elongation of the respiratory tree by inspiration and ex- 
tension of the head will narrow the carinal angle. Con- 
versely, shortening of the respiratory tree widens the 
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angle. Variations as large as 26° during these maneuvers 
have been described [6]. Pathologic widening of the angle 
may be seen with enlargement of subcarinal lymph nodes 
or of the left atrium. Although frequently mentioned, this 
is an insensitive sign of left atrial enlargement [8]. 

Widening of the carinal angle as seen in figure 1A is 
an illusion. Rotation of the angle in the sagittal plane 
results in the appearance of widening on the frontal 
radiograph (fig: 2). This may be caused by a bowed 
trachea (as in our case), by kyphotic or lordotic positioning 
of the patient, or by superior or inferior angulation of the 
x-ray beam. Rotation of the carina in a transverse plane, 
as may occur in scoliotic patients, will appear to narrow 
the angle. This geometric principle may be applied to any 
angle in radiography, and the exact degree of distortion 
introduced by rotation may be calculated mathematically. 
In our patient the true carinal angle can be derived using 
the formula 

tan (8/2) = tan (C/2)/cos A, 
in which A is the angle of rotation, B is the observed angle, 
and C is the true angle (figs. 18 and 1C). For the sake of 
simplicity this calculation assumes that the carinal angle 
is symmetrically distributed about the sagittal plane. 
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Fig. 1.—A, Lateral chest film showing dilated food-filled esophagus bowing midtrachea anteriorly (arrows). B, Posteroanterior chest film 
showing illusion of widened carinal angle (b/ack arrows) and distended esophagus (white arrows). C and D, Same chest films with observed 
angle of carina (8 = 115°) and estimated angle of rotation (A = 45°) indicated. Using formula in text, calculated true carinal angle is 96 


(normal). 
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Fig. 2.— Model of distal trachea and proximal bronchi photographed 
at various degrees of angulation of carinal angle from plane of film 
O° (A), 45° (B), and 75° (C). 
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Percutaneous Replacement of a Biliary T Tube 


ANDREW B. CRUMMY! AND WILLIAM D. TURNIPSEED* 


The paliation of obstructive jaundice has been achieved in 
patients with bile duct tumor, sclerosing cholangitis, and 
benign strictures by the use of chronic external biliary 
drainage catheters [1]. Problems may occur when these 
tubes are inadvertently dislodged, become obstructed with 
inspissated bile, or disintegrate with age. Indwelling cath- 
eters obstructed by biliary sediment have been opened by 
using angiographic guide wires and torque cables, as well 
as by irrigation and suction [2-4]. Replacement of a dis- 
lodged T tube by a straight catheter has been described 
[5]. This paper outlines the method used for percutaneous 
replacement of a T tube in a patient who required external 
drainage and a biliary stint because of recurrent common 
duct stricture. 


Case Report 


A 62-year-old male developed obstructive jaundice following a 
cholecystectomy in 1954. Recurrent episodes of jaundice and 
cholangitis resulted in multiple surgical attempts to reestablish 
continuity of the extrahepatic bile ducts. The patient had a metal 
prosthesis inserted in 1955 and a cholodochoduodenostomy in 
1960 which required revision in 1964. In 1974, because of 
recurrent jaundice, external biliary drainage was instituted with 
a Y tube. The patient did well for 2 years but again developed 
jaundice and cholangitis when the tube became obstructed with 
inspissated bile (fig. 1). The right limb of the Y tube was cleared 
of bile by irrigation after passage of an angiographic guide wire. 
A kink in the limb to the left lobe of the liver prevented passage 
of the guide wire there. The patient’s icterus cleared and he did 
well for 6 weeks. Cholangitis and jaundice recurred, and 
cholangiography showed both limbs of the tube to be obstructed. 
At this time the external portion of the tube was beginning to 
disintegrate. A soft rubber no. 12 French T tube was inserted 
into the extrahepatic biliary tree using a modified angiographic 
technique. 


Technique 


The proximal portion of the biliary tree was catheterized 
with a steerable biliary catheter (Meditech, Watertown, 
Mass.). A guide wire was placed through the catheter, 
which was then removed (fig. 2). One arm of the T tube 
was threaded over the wire, which was then passed 
through the stem of the T tube. The other arm was folded 
against the stem, and an attempt was made to pass the 
T tube through the tract. This failed because of the small 
caliber of the tract. [he T tube and guide wire were re- 
moved and replaced with the largest straight catheter 
which would pass along the tract (no. 18 French). The 
next day this was replaced with a no. 24 French catheter. 
The following day a no. 12 T tube was easily placed in the 
manner described. After the T tube had passed into the 
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common hepatic duct, the distal arm, which did not have 
the wire in it, unfolded in a manner similar to that of a 
toggle bolt. The arm dropped into the distal bile duct and 
through the biliary duodenal anastomosis. The wire was 
removed, and a cholangiogram showed the biliary tree to 
be patent (fig. 3). Good drainage was obtained and the 
patient did not experience pain with clamping. Traction 
on the tube did not dislodge it. 

Evaluation 4 months later showed the tube to be 
unchanged in position and clear of debris. The patient 
was doing well. 
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Fig. 1.— Cholangiogram showing arms of Y tube blocked 
with inspissated bile. 
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Fig. 2.—Technique. A, After removal of obstructed T tube, proximal 
common hepatic duct has been catheterized and guide wire passed. B, 
Catheter has been removed and guide wire threaded through T tube. 
C, T tube has been passed along wire so both limbs are in common hepatic 
duct. D, After removal of guide wire, T tube has been withdrawn slightly 
and distal limb has passed through anastomosis into duodenum. 
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Fig. 3. — Postreplacement cholangiogram showing prox- 
imal tip of T tube in common hepatic duct and distal tip 
in duodenum 


5. Bolich PR, Crummy AB: Extravascular use of angiographic 
techniques to establish drainage. JAMA 227-655-656, 1974 


a} 


Turn Onto Your Back, Please 
ROGER A. BERG! 


Nearly all fluoroscopic and spot film examinations of the 
upper gastrointestinal tract include double contrast views 
of the antrum and duodenal bulb in the left posterior 
oblique and anteroposterior positions. However, often 
there is a noticeable difference in the appearance of these 
views, depending on whether the patient has turned from 
prone to supine in a clockwise or counterclockwise direc- 
tion. In this study both clockwise and counterclockwise 
rotation spot fitms of the antrum and bulb in the left pos- 
terior oblique and anteroposterior projections were Com- 
pared in each of 100 consecutive gastrointestinal series. 

If a patient is lying in the standard right anterior oblique 
position and is asked to turn onto his back, he will nearly 
always turn counterclockwise (as seen from the head of 
the table). In most average-sized patients, and especially 
in the obese with a transverse stomach, the anteropos- 
terior film will then show a considerable amount of barium 
remaining in the antrum and bulb. Subsequent left pos- 
terior oblique spot films will also, in many instances, be 
less than optimal because of excess barium and insufficient 
air (fig. 1A). If, however, the patient turns from the right 
anterior oblique position onto his stomach and then onto 
his left side, the barium will drain from the antrum and 


bulb. The patient is then rotated in the same clockwise 
direction down to the left posterior oblique position and 
spot films are taken. 

In both left posterior oblique and anteroposterior spot 
films there will be more air and less barium in the antrum 
and bulb (fig. 18). There will also be less barium in the 
duodenal sweep (cf. figs. 1 and 2), with the clockwise 
rotation maneuver resulting in a finer mocosa! study, but 
less distension. In some instances this latter feature can 
be objectionable. 

In tall asthenic individuals the difference between the 
two rotation maneuvers is negligible, since the antrum and 
bulb are usually well seen in profile on the frontal view. 

The reader may make a simple test in his own radiology 
department to judge the efficacy of this technique, without 
putting all patients through both maneuvers. Compare the 
anteroposterior fluoroscopic spot film taken after the 
patient has rotated clockwise from the right anterior 
oblique position to the anteroposterior overhead tube 
film. The latter is routinely done by the technologist after 
counterclockwise rotation of the patient subsequent to 
prone and lateral filming. 





Fig. 1.—A, Left posterior. oblique spot film after counterclockwise rotation from right anterior oblique through supine position. Note retained barium 
in antrum and bulb. B, Spot film of same patient in similar left posterior oblique position after c/ockwise rotation through prone and left lateral positions 
Barium has drained from antrum, resulting in better double contrast study. Note that duodenal sweep is less well distended with barium 
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Simple Technique to Salvage the Image on Overexposed Film 


ROB H. KIRKPATRICK! 


The problem of overexposed film is especially acute today 
because of increasing concern about excessive radiation 
exposure to patients. Grossly overexposed films are usually 
repeated rather than corrected because of the problems 
and cost in decreasing film density. Although some over- 
exposed films can be interpreted with a bright light, these 
same films are difficult to demonstrate with light sources 
usually available. This paper reviews techniques already 
used and introduces a newer, easier, and less expensive 
method to correct overexposed film. 


Review of Techniques 


Many reducing agents such as Kodak Farmers Reducer, 
proportional reducers, and copper reducers [1-3] will 
decrease film denisty. These methods require mixing, 
maintenance of a fresh solution, and skill to produce the 
proper amount of reduction. 

A duplicating printer [4] may correct an overexposed 
film by varying the amount of light used in the duplication. 
This technique requires use of a second film and a mech- 
anical printer or copy frame. Usually several different 
exposures must be tried before the proper one is obtained. 

Logetronography [5] can either increase or decrease 
the contrast by electrically producing the photographic 
effect of dodging. This may be performed within limits by 
a Mark Il LogE printer (LogEtronics, Inc.). The tool is 
expensive and requires an intermediate film before the 
final corrected film can be produced. 


New Method 


Overexposed film can be salvaged by removing one side 
of the emulsion with ordinary bieach (5%-6% sodium 
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hypochlorite) such as Clorox" (fig. 1). 

Film is placed on a smooth damp surface to reduce 
sliding and to help prevent bleach from flowing onto the 
bottom surface of the film. Bleach is applied with a surgical 
sponge using a rubbing motion to remove all emulsion 
from one side of the film. Film is then washed with water 
to remove the bleach. If all of emulsion has not been re- 
moved from one side, bleach should be applied again. 
Film is then run through the wash and dry sections of an 
X-O-Mat (Eastman Kodak, Rochester, NY. 

With experience, the total procedure requires 1 to 2 
min. Care should be taken to remove all emulsion on one 
side and to avoid scratching the emulsion on the other. 

This method is easy to learn, requires no special equip- 
ment, and is fast and inexpensive. Average cost is less than 
5 cents per film. In addition, the bleach produces a long 
scale so that areas like ribs and soft tissues can be better 
visualized than with conventional double-coated film at 
optimal density. 
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Fig. 1.—Left side cleaned with 
bleach. Overexposed :iight side not 
treated. 
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Computed Tomography versus Skull Radiography 


Unnecessary radiographic examinations must be elim- 
inated to contain health costs and to avoid unnecessary 
radiation exposure. Skull radiography has an extremely 
low yield of important information. Incidental findings on 
these examinations, such as hyperostosis frontalis interna, 
are almost never Clinically significant. The vast majority 
of skull films are obtained to determine if structural abnor- 
malities of the brain exist. Films are examined for displace- 
ments of normal calcified structures, abnormal 
calcifications, lipid deposits, or for bone erosion or scle- 
rosis. All are indirect signs of brain pathology. 

CT permits direct investigation of brain tissue. Calcifi- 
cations, cerebrospinal fluid within the ventricles and sulci, 
and white and gray matter of the brain can be clearly 
defined with CT. Displacements of these structures and 
alterations in the attenuation coefficients of the brain 
tissue make possible the recognition of tumors, infarcts, 
hemorrhages, vascular abnormalities, and infection of 
the brain. 

When the CT brain scan is normal, there is usually no 
need for further radiographic procedures such as angi- 
ography and pneumoencephalography. Confidence in 
diagnoses made with CT is increasing, and fewer confir- 
matory examinations are being performed. On the other 
hand, skull radiographs are often normal even though 
there are large mass lesions in the brain. The normal skull 
film does not lessen the need for further diagnostic studies; 
in virtually all cases where skull films indicate brain path- 
ology, further diagnostic radiographic procedures must 
be performed. 

There is no need to obtain skull films prior to CT exam- 
ination; yet at present, this is the usual procedure. Oc- 
casionally skull films are indictated after CT examination. 
Areas adjacent to dense bone may not be ideally visualized 
because of artifacts on the scans. For this reason, patients 
with suspected pituitary adenomas or acoustic neurinomas 
should have skull films to evaluate the sella turcica and 
internal auditory canals, even if the CT examination is 
normal. 

CT examination is more costly than skull radiography. 
Depending upon the institution, current CT charges are 
two to eight times greater, ranging from $100.00 without 
contrast material up to $412.00. These costs could be 
reduced with full utilization of equipment. 

With the EMI and Ohio Nuclear head scanners, two 
sections can be obtained in about 14 min. Two patients 
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can be examined in 1 hr, which allows time for repeat 
scans and scanning with and without contrast material. 
If these machines were used 12 hr per day, 5% days per 
week, 6,600 patients could be examined on each machine 
in a year. Newer machines are being tested with even 
faster scanning times. 

If the number of CT scanners were limited so that each 
machine were maximally utilized, the cost of a CT scan 
could very well approach the cost of conventional skull 
films. The annual cost of operating this equipment at full 
capacity is about $428,000 (extrapolated from |1]). The 
technical cost per patient examination would be about 
$65. But even with present charges, the yield of infor- 
mation per dollar expended is presently much greater with 
CT than with skull radiography. 

Wortzman et al. [2] examined the cost effectiveness 
of CT in a neurodiagnostic examination. They found that 
CT examinations significantly reduced the frequency and 
need for pneumoencephalography and angiography. They 
state, “CCT allows a much more efficient use of the health 
care dollar which may help prevent the need for hospital 
expansion, because a significant number of patients will 
no longer have to be admitted for investigation. 

lf there is sufficient indication to obtain skull films for 
the evaluation of a neurologic abnormality, then there is 
sufficient indication for obtaining a CT examination to 
directly visualize the brain tissue. With the advent of CT, 
the medicolegal misgivings of eliminating plain skull films 
can be dismissed. The more accurate and informative of 
the two examinations must be performed. Only by elim- 
inating nonessential examinations can we hope to control 
the rising cost of medical care. 

Meredith A. Weinstein 
Ralph J. Alfidi 

Paul M. Duchesneau 
Department of Radiology 
Cleveland Clinic Foundation 
Cleveland, Ohio 44106 
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Letters 


Double Contrast Studies 


The continued paean of praise for double contrast media is 
becoming tiresome [1]. Double contrast media alone can be 
misleading for the diagnosis of lesions of the colon. The optimum 
method for an examination of the colon should include a clean 
colon, good barium mixture, complete filling of the colon with 
barium, tannic acid, or Clysodrast, and evacuation film, followed 
by an air study. | agree with Margulis [2] that there is no proof 
that double contrast examinations are superior to the filled colon 
technique. An optimum method of examination should include 
both procedures. 

In the performance of 100,000 barium enemas, our accuracy 
approaches 100%. The most important element in the exam- 
ination is the examiner. The next important factor is a clean 
colon. Unfortunately, in our country anyone who owns x-ray 
equipment can do a barium enema examination. Moreover, 
double contrast is not an effective method of teaching residents. 


Richard H. Marshak 
Mt. Sinai School of Medicine 
New York, New York 10028 
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We agree wholeheartedly with Marshak that a skillful careful 
examiner, a clean colon, and a good barium mixture are essential 
to an accurate radiologic examination of the colon. Whether the 
examination is performed with single or direct double contrast 
technique is secondary to these variables. Unfortunately, the 
too often suboptimal quality of the radiologic examination with 
either method results in potentially curable lesions being missed. 
In our experience, this is particularly true with the technically 
more difficult examinations in patients with colostomies. 

The choice of examination method of the colon is certainly 
controversial, and we further concur that no well controlled data 
comparing the two methods are available. At our institution, both 
single and double contrast colon examinations are enthusiastically 
taught to our residents. | 

The intent of our brief article was to detail a technique for 
performing direct air contrast examinations of the colon in 
patients with colostomies. It has continued to prove valuable in 
our hands for the detection or exclusion of suspected lesions. 
The paper does reemphasize the importance of an optimal exam- 
ination of the remaining colon in such patients, but it does not 
claim superiority of one technique over another. We believe that 
the introduction of air following the evacuation phase of a con- 
ventional filled examination may in some instances be useful, but 
is not the equivalent of a direct air contrast examination. 


Harvey M. Goldstein 
M. D. Anderson Hospital and Tumor Institute 
Houston, Texas 77030 


Mark H. Miller 
Hermann Hospital 
Houston, Texas 77030 
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Ceroidosis 


A recent article on pseudoobstruction in  ceroidosis [1] 
prompted me to inquire of several pathologists about the occur- 
rence of this entity in the intestinal tract. Sheldon Sommers, 
clinical professor of pathology at Columbia University, responded 
as follows: 

Ceroidosis is the deposition of a waxy, acid fast pigment 

in macrophages of various tissues. There is no significant 

clinical correlation of intestinal ceroidosis according to 

Fisher and Hellstrom [2]. There are at least 17 diseases with 

ceroid accumulation, but none is gastrointestinal, according 

to Rywilin et al. [3]. 

Until further proof is available, it is questionable that ceroidosis 
is an entity of the gastrointestinal tract. 


Richard H. Marshak 
Mt. Sinai School of Medicine 
New York, New York 10028 
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Ceroidosis is not a primary entity of the gastrointestinal tract. 
It is a deposition of a waste pigment in several tissues including 
the gastrointestinal tract. It is found in several diseases causing 
malabsorption with secondary deficiency of vitamin E. Our case 
had a history of chronic malabsorption of unknown origin. 
Diffuse infiltration of ceroid pigment was found in the muscularis 
mucosa of the distal ileum, which was resected because of a 
clinical diagnosis of obstruction which was not found at surgery. 
We postulate that the infiltration of the ceroid pigment in the 
gastrointestinal tract can cause dilatation and hypomotility of the 
bowel resulting in functional obstruction. Ceroid desposition in 
the gastrointestinal tract and other organs is a well known fact 
in the pathologic literature. 


Mariella Boller 
Cleveland Clinic 
Cleveland, Ohio 44106 


Wegener’s Granulomatosis 


In the article “Arteriographic Findings in Hyperergic Granulo- 
matosis and Vasculitis of a Kidney” by Pouliadis et al. (127: 
526-530, Sept 1976), it is suggested that no reports on nephro- 
angiography in Wegner’s granulomatosis exist. We wish to draw 
attention to our case published in 1975: Edelstein MM, Wexler 
M, Freed E: Wegener's granulomatosis: angiographic study and 
case report with prolonged survival. Catheterization and 
Cardiovascular Diagnosis 1:329—335, 1975. 

Michael M. Edelstein 
Western Roentgenologic Associates, Inc. 
Northridge, California 91324 


Abstracts of Current Literature 


Chest 


Lung involvement in angioimmunoblastic lymph- 
adenopathy (AIL). Zylak CJ, Banerjee R, Galbraith PA, McCarthy 
DS (University of Manitoba, Winnipeg, Manitoba, Canada). 
Radiology 121:513-519, Dec 1976 


Two patients with angioimmunoblastic lymphadenopathy are 
reported. Both had extensive lung involvement. This entity was 
recently recognized and lies somewhere between a lymphoma 
and an atypical immunoblastic reaction. Clinically, it is charac- 
terized by weight loss, fever, sweats, rash, and generalized 
adenopathy with hypergammaglobulinemia. Histologically it 
is characterized by lymphocyte depletion, effacement of lymph 
node architecture, vascular proliferation, a pleomorphic cellular 
infiltrate, and presence of amorphous eosinophilic interstitial 
material. An abnormal immune state is suggested as its etiology. 

The first patient showed symmetrical air space infiltrates on 
admission chest x-ray. Three to 4 days after admission, lymph- 
adenopathy became evident. Biopsies were consistent with 
angioimmunoblastic lymphadenopathy (AIL). Pulmonary func- 
tion tests were performed prior to lung biopsy and treatment, 
and following treatment with prednisone. Marked improvement 
was noted following steroid therapy. 

Chest films of the second patient were normal on admission. 
Three days later a very fine reticulation was noted bilaterally in 
both bases. Both aorticopulmonary and azygos lymphadenopathy 
was noted. A left posterior cervical lymph node biopsy was 
consistent with histologic features of AIL. The disease pro- 
gressed and the patient died 6 months later. 

The initial radiologic appearance in both patients was that of 
interstitial disease followed by extension into distal air space 
with progression of the disease. Mediastinal adenopathy was 
noted in both cases. One patient underwent lymphangiography 
and showed findings consistent with a lymphoma. 

The concept of aseptic pulmonary granulomatosis as desig- 
nated by Liebow is reviewed and the possibility that AIL may 
represent a part of this spectrum is raised. 


Asher Nov 


Idiopathic pulmonary fibrosis. Crystal RG, Fulmer JD, 
Roberts MM, Line BR, Reynolds H (NIH Pulmonary Branch, 
National Heart, Lung, and Blood Institute, Bethesda, Maryland). 
Ann Intern Med 85:769-788, 1976 


This excellent review outlines our current understanding of 
idiopathic pulmonary fibrosis. The most prominent clinical fea- 
ture in a group of 29 patients was breathlessness with exercise. 
Laboratory abnormalities include positive ANA and rheumatoid 
factor tests in some patients, increased alveolar-arterial oxygen 
gradients, increased physiological dead space, and decreased 
lung compliance. Histologically these patients are quite heter- 
ogenous but characteristically their lung biopsies do not show 
arteritis, granulomas, or evidence of mineral deposition. In 
general, patients with more evidence of inflammation and less 
evidence of fibrosis on biopsy are more responsive to treatment, 
as in other inflammatory disorders. Chest x-ray findings are quite 
variable. The x-rays appear to be most useful in the early phase 
of the disease to roughly estimate the disease activity. Pulmonary 
scans, both ventilation and perfusions scans with xenon, and 
scans to localize inflammation with gallium, are very frequently 
abnormal but the utility of these scans in following the course of 
patients with pulmonary fibrosis is not yet clear. Bronchoalveolar 
lavage can be used to demonstrate active inflammation of the 
lower respiratory tract in these patients. The lavage fluid often 
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contains many neutrophils and eosinophils as well as increased 
IgG without increases of other immunoglobulins. The lung col- 
lagen in idiopathic pulmonary fibrosis is normal and total collagen 
per unit weight of lung tissue is not increased. There is also no 
increase in the quantity of collagen synthesized per cell in these 
patients. Some data suggests that these patients may recognize 
that their collagen is foreign and that this is an autoimmune 
disease. This hypothesis remains to be proven. Overall, this is an 
excellent review of this very important clinical problem. 


David Dale 
U.W., Department of Medicine 


Cardiovascular 


Idiopathic prolapsed mitral leaflet syndrome: angiographic- 
clinical correlations. Robinson TI, Wilson JK. Circulation 54: 
707-716, Nov 1976 


In this syndrome, posterior leaflet prolapse is the most com- 
mon finding at left ventriculography. In the right anterior oblique 
projection, a central bulge of the middle scallop and lateral 
bulges of the two commissural scallops can be noted. Of 42 
patients with posterior leaflet prolapse all three scallops were 
involved in 17; two scallops in 20. Left ventricular wall motion 
is characteristically abnormal. In late systole the posterior and 
inferior walls contract strongly forming a concave arched “‘infer- 
ior contraction ring.’ In diastole, the anterior wall relaxes prema- 
turely with an early diastolic bulge anteriorly and superiorly. 

Seventeen patients had combined anterior and posterior 
mitral leaflet prolapse. Because the anterior leaflet overlaps the 
posterior leaflet in the right anterior oblique left ventriculogram, 
prolapse of the anterior lealfet could be hidden if this projection 
alone was used. This is better visualized in the left anterior 
oblique projection where the anterior mitral leaflet is profiled 
hanging down from the aortic root. The right anterior oblique 
projection in these bileaflet patients showed: (1) a temporal 
dissociation with the posterior leaflet prolapsing first followed by 
a second bulge of the anterior leaflet centrally; (2) a distinct 
cleft where the prolapsed anterior leafet overlapped the middle 
scallop of the posterior leaflet. Symptoms of syncope, palpi- 
tation, and chest pain occurred irrespective of the leaflets in- 
volved. Mitral regurgitation tended to occur with triscallop 
posterior leaflet prolapse or combined mitral leaflet prolapse. 
Myxomatous degeneration or, less often, ruptured chordae 
tendineae were found. 


Robert Frech 


The short- and long-term prognosis of patients with trans- 
mural and nontransmural myocardial infarction. Cannom 
DS, Levy W, Cohen LS (Yale University School of Medicine, New 
Haven, Connecticut 06510). Am J Med 61:452-458, 1976 


This retrospective study of hospitalized patients with myo- 
cardial infarctions was directed towards determining the import 
of certain electrocardiographic changes on patient prognosis. 
Specifically, patients with a typical history of chest pain and 
elevated myocardial enzymes (SGOT, CPK, and LDH) had trans- 
mural myocardial infarctions if they had both ST elevations and 
developed pathologic Q waves. Patients with the same enzyme 
changes but having only ST depression or T wave inversion, but 
not Q waves, were called nontransmural infarcts. The patients 
with transmural infarcts had more frequent ventricular arrhyth- 
mias but acute mortality rates for the two groups were similar. 
However, in the months that followed the infarctions, fatal 
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events were significantly more common in the group with the 
nontransmural infarcts. The basis for this greater risk of the non- 
transmural infarct patients was unclear although the most com- 
mon cause for death was sudden death presumably due to 
ventricular arrhythmias. In the search for guidelines for patients 
to have angiographic studies and surgical revascularization, 
more detailed clinical information about the outcome for myo- 
cardial infarction patients is still needed. This simple study illus- 
trates the potential value of good patient follow-up information. 


David C. Dale 
U.W., Department of Medicine 


Development of diabetic vascular lesions in normal kidney 
transplanted into patients with diabetes mellitus. Mauer 
SM, Barbosa J, Vernier RL, Kjellstrand CM, Buselmeier TJ, 
Simmons RL, Najarian JS, Goetz FC (University of Minnesota 
Hospital, Minneapolis, Minnesota 55455). N Eng/ J Med 295: 
916-920, 1976 


Renal transplantation is now commonly performed for patients 
with diabetic nephrosclerosis as well as many other conditions 
causing chronic renal failure. Considerable controversy persists 
about the long term fate of the transplanted kidney in the dia- 
betic. This report on 12 diabetic patients with renal grafts for at 
least 2 years indicates that 10 of the patients had arteriolar 
hyalinosis of glommerular arterioles, findings found far less 
frequently in nondiabetic patients. The hyaline changes in the 
arterioles were typical of those seen in diabetics. Despite devel- 
opment of these lesions, renal function did not deteriorate 
inordinately and the authors feel that their findings do not 
mitigate against renal transplantation for diabetics with renal 
failure. 


David C. Dale 
U.W., Department of Medicine 


Comparison of ejection fraction calculated by nine dif- 
ferent volume calculation methods. (Description and eval- 
uation of a new method.) Beranek I, Moore R, Kim S, 
Formanek A, Amplatz K (University of Minnesota Hospitals, 
Minneapolis, Minnesota 55455). Radiology 120:553-556, 
Sept 1976 


Single plane right anterior oblique ventriculography was per- 
formed on 25 patients with normal left ventricular contraction 
and on 25 with left ventricular akinesia or dyskinesia. The value 
of the left ventricular ejection fraction (EF) was calculated by 9 
different methods, including a new one utilizing the mathe- 
matical model of a cone. All methods tested were appropriate 
for inter-group comparisons of EF. For inter-individual com- 
parisons, however, only those methods described by Davila, 
Chapman, Dodge, Beranek, and our new method, are 
appropriate. 


Author Abstract 


Diagnosis and pathophysiology of paradoxical embolism. 
Scott WW Jr, Siegelman SS, Harrington DP, White RI Jr (Johns 
Hopkins Medical !nstitutions, Baltimore, Maryland). Radiology 
121:59-62, Oct 1376 


Three cases of paradoxical embolism are presented. Although 
most systemic emboli orginate in the heart, detection of other 
sources is aided by venography of the lower extremities, indo- 
cyanine green-dye curve studies of the inferior vena cava, ob- 
taining right heart pressures, oximetry, and pulmonary 
angiography. Forty per cent of 55 patients reviewed had repeat 
episodes of systemic embolism and 2 of the 3 proved cases of 
paradoxical embolism had repeat episodes. Prolonged 
anticoagulant therapy may prevent recurrence. 


Author Abstract 


Pharmacoangiographic manipulation of renal collateral 
blood flow. Bookstein JJ, Walter JF, Stanley JC, Fry WJ (Uni- 
versity of California Hospital, San Diego, California). Circu/ation 
54:328-334, Aug 1976 


The physiological significance of renal artery stenosis is deter- 
mined by comparing potential collateral arteries before and after 
intraarterial injection of epinephrine or acetylcholine. On magni- 
fication arteriography, multiple nonparenchymal arteries 
normally originate from the renal artery, beyond the level of 
most stenoses. These extrarenal vessels include capsular, 
ureteral, pelvic, and adrenal branches. In 96% of normal patients, 
one or more of these arteries opacify at the time of selective 
renal arteriography. In patients with significant renal artery 
stenoses, these branches are usually not opacified beyond the 
stenoses. Vasoconstriction with 3 mg to 8 mg of epinephrine is 
performed. This virtually eliminates the pressure gradient across 
the stenosis. If distal nonparenchymal arteries then opacify, they 
had been previously conducting blood in retrograde direction 
and functioning as collaterals. In approximately 15% of signif- 
icant stenoses, such nonparenchymal arteries opacify during 
routine arteriography. In such cases, vasodilation with acetyl- 
choline 80 mg/min for 5 min maximizes blood flow and pressure 
gradient. A persistent orthograde flow in poststenotic non- 
parenchymal arteries indicates an insignificant stenosis. If 
orthograde flow disappears following vasodilation, stenosis is 
significant. 

Pharmacologic reversal of flow in collateral vessels always 
indicates a significant transstenotic pressure gradient. If post- 
stenotic nonparenchymal arteries are never visualized, then 
diagnosis is indeterminate. One source of failures of renovascular 
surgery has been operation upon hemodynamically inert 
stenoses. Pharmacoangiography helps eliminate this type of 
improper selection. In the present series, all patients whose 
stenoses appeared significant by pharmacoangiographic 
techniques had favorable surgical responses. 


Robert Frech 


Norepinephrine and epinephrine release and adrenegic 
mediation of smoking — associate hemodynamic and meta- 
bolic events. Cryer PE, Haymond MW, Santiago JV, Shah SD 
(Washington University School of Medicine, St. Louis, Missouri 
63110). N Engi J Med 295:573-577, 1976 


This simple study involves the measurement of blood pressure, 
pulse, plasma norepinephrine, and epinephrine concentrations, 
as well as growth hormone énd cortisol levels in 10 normal sub- 
jects who smoked cigarettes. Comparisons were made between 
smoking and nonsmoking periods. The effects of adrenergic 
blockage wiih phentolamine and propanolol were also studied. 
The report clearly indicates that cigarette smoking is associated 
with release of catecholamines, an effect which has been pre- 
viously observed with less sophisticated methods for measuring 
hormone release. These observations have broad implications, 
particularly for patients with coronary artery disease. Specif- 
ically, they suggest that cigarette smoking may be an important 
precipitator of serious cardiac arrhythmias. 


David C. Dale 
U.W., Department of Medicine 


Arteriograplty of peripheral hemangiomas. Levin DC, 
Gordon DH, McSweeney J (Harvard Medical School, Boston, 
Massachusetts). Radiology 121:625-630, Dec 1976 


Congenital lesions of blood vessels are separated into heman- 
giomas, arteriovenous malformations, and purely venous mal- 
formations. The arteriographic characteristics of peripheral 
hemangiomas may exactly duplicate those of malignant tumors. 
When clinical features such as skin discoloration since birth are 
not present, the radiological appearance cannot be used alone 
for diagnosis. Arteriography may distinguish a hemangioma from 


y 
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an arteriovenous malformation: the latter showing enlarged 
feeding arteries, a dense accumulation of dilated and tortuous 
vascular spaces, and rapid precapillary shunting of contrast 
material to the draining veins. Lastly, arteriography can be utilized 
for demarcation of the extent of hemagiomas and for detection 
of postoperative recurrence. 


Asher Nov 


Gastrointestinal 


A randomized trial of percutaneous transhepatic cholangji- 
ography with the Chiba needle versus endoscopic retro- 
grade cholangiography for bile duct visualization in 
jaundice. Elias E, Hamlyn AN, Jain S, Long RG, Summerfield 
JA, Dick R, Sherlock S (Royal Victoria Infirmary, Newcastle 
upon Tyne, England). Gastroenterology 71:439-443, Sept 1976 


Sixty jaundiced patients were randomized to endoscopic 
retrograde cholangiography or percutaneous transhepatic 
cholangiography with the Chiba needle technique. Of 28 patients 
assigned to retrograde cholangiography, the study was success- 
ful in 17 (65%). Of 32 patients, percutaneous cholangiography 
was successful in 16 (50%). Patients in whom the initial study 
was unsuccessful were studied by the alternative technique. 
Retrograde cholangiograms were successfully obtained in 13 of 
16 (81%) and percutaneous cholangiograms in eight of 11 
(73%). When intrahepatic or extrahepatic causes of jaundice 
were analyzed separately, retrograde cholangiography was suc- 
cessful in 63% of patients with extrahepatic disease and 76% 
with intrahepatic disease. Percutaneous cholangiography had a 
95% success rate in patients with extrahepatic, but only 25% 
success with intrahepatic cholestasis. Complications occurred 
only in patients with extrahepatic cholestasis. Cholangitis and 
septicemia were found in one patient studied by retrograde 
cholangiography and in two following percutaneous cholangi- 
ography. One patient had an intraperitoneal bile leak following 
percutaneous cholangiography. 


Charles A. Rohrmann, Jr. 


Radiology of acalculous gallbladder disease —a new sign. 
Russell JGB, Keddie NC, Gough AL, Galland RB (Royal Infirmary, 
Manchester, England). Br J Radiol 49:420-424, May 1976 


Radiography of excised gallbladders immersed in water has 
shown that chronically infected gallbladders frequently contain 
fat. The normal gallbladder contains little fat and is invisible on 
radiography in water. This fat in the abnormal gallbladder can 
be seen in vivo and is best demonstrated with a low kilovoltage 
technique. A positive “fat sign; perivesical fat of 4mm or more 
in thickness was present in six of 43 (14%) surgically proven 
patients with acalculus gallbladder disease. The authors suggest 
the “fat sign” occasionally is helpful, and was the only sign 
present in these six cases. 

Other radiological signs of acalculous gallbladder disease at 
cholecystography were reviewed retrospectively in this group 
and their incidence assessed. In 20 patients no radiological 
abnormality was found, again emphasizing that a normal 
cholecystogram does not exclude gallbladder disease. 


T. Noel K. Allan 


Blunt trauma involving the colon and rectum. Howell HS, 
Bartizal JF, Freeark RJ (Cook County Hospital, Chicago, Illinois). 
J Trauma 16:624-632, Aug 1976 


The authors report a series of 19 patients with colon injuries 
resulting from blunt trauma, representing less than 4% of all 
colon injuries in trauma victims. Although the majority were the 
result of motor vehicle accidents, seven were assault victims, and 
in three cases the colon was injured as the result of a fall. Forty 
percent of the injuries involved the transverse colon and 20% 


were in the sigmoid colon. The increased vulnerability of these 
more mobile segments of the colon is noteworthy. The magni- 
tude of injury was variable with many representing benign con- , 
tusion. The most serious injuries were located in the cecum and 
sigmoid colon, and was attributed to compression against the 
bony pelvis and spine. A frequent association between pan- 
creatic injury and injury to the transverse colon was noted. 
Rectal injury was associated with comminuted pelvic fractures. 

Most patients underwent exploratory laparotomy on clinical 
grounds, but radiographic studies were decisive in five patients. 
Of four patients with full thickness disruption of the colonic wall, 
none had free air. A barium enema performed in one of these 
patients 5 days after injury revealed complete obstruction in the 
sigmoid colon. At surgery total transection was identified, but 
the omentum had effectively plugged the tear, preventing spil- 
lage of barium or fecal contents. The authors recommend 
prompt peritoneal lavage as a useful diagnostic means to identify 
peritoneal bleeding from the injured colon or from coexistant 
extracolonic injury. 


Curtis H. Northrop 


Mechanism of increased renal clearance of amylase/ 
creatinine in acute pancreatitis. Johnson SG, Ellis CJ, Levitt 
MD (University of Minnesota Hospitals, P. O. Box 346, Minne- 
apolis, Minnesota 55455). M Eng/ J Med 295:1214-1217, 1976 


It is now well recognized that measurement of urinary amylase 
levels is a more sensitive indicator of acute pancreatitis than 
measurement of serum levels. Many patients have increased 
urine amylase with normal serum amylase even relatively early 
in the course of their disease. In this interesting report, Johnson, 
Ellis and Levitt investigated the renal clearance \of dextran, 
amylase, creatinine, and 82 microglobulin in a group of patients 
with acute pancreatitis. They found that these patients have 
marked increased (approximately 80 times normal) renal clear- 
ance of B2 microglobulin during their episodes of acute pan- 
creatitis which reverts to normal as the patients get well. There 
is also a marked increase in the renal clearance of amylase of 
both pancreatitic and salivary origins. These investigators con- 
clude that the increased urinary amylase in acute pancreatitis 
occurs because of a tubular dysfunction in the handling of low 
molecular weight proteins. The basis for this renal defect in acute 
pancreatitis is presently unknown. 


David Dale 
U.W., Department of Medicine 


Double contrast radiologic examination of the stomach 
following surgery. Regent D, Bigard MA, Hodes CL, Watrin B, 
Avril M, Roussel J (Service Central de Radiologie, C.H.U. Nancy- 
Brabois, Route de Neufchateau, F-54500, France). La 
Radiologica Medica 57:683-691, Oct 1976 


The authors report the results of a double contrast study of the 
stomach following surgery. Surgical procedures included partial 
gastrectomy with end-to-end gastroduodenostomy, gastro- 
enterostomy, simple pyloroplasty, and fundo-plication for hiatal 
hernia repair. The technique used is detailed and representative 
findings are illustrated. 


Antonio F. Govoni 


Portal hypertension changes following selective splen- 
orenal shunt surgery. Evaluation by percutaneous trans- 
hepatic portal catheterization, venography, and 
cinefluorography. Widrich WC, Robbins AH, Nabseth DC, 
O'Hara ET, Johnson WC, Loughlin KV (Veterans Administration 
Hospital, Boston, Massachusetts). Radiology 121:295-302, 
Nov 1976 


Considerable diagnostic data can be gathered by selectively 
catheterizing the portal vein and the major tributaries of the 
splanchnic venous system to evaluate pressure and blood flow. 
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Combined with cinefluorography, this is a superior method for 
demonstrating the anatomy and hemodynamics of portal hyper- 
tension as well as the effects of splenorenal shunt surgery. 
Thirty-one attempts with a 19 gauge trocar in 17 patients re- 
sulted in 28 successful portal entries and 24 successful selective 
catheterizations. Portal vein pressure, flow, and diameter were 
less after shunting. 


Author Abstract 


The value of the double contrast study of the stomach in 
the evaluation of the pathologic processes involving the 
greater curvature. Regent D, Bigard MA, Hodez CL, Balzer H, 
Leichtman G, Roussel J (Service Central de Radiologie, C.H.U. 
Nancy-Brabois, Route de Neufchateau, F-54500, Vandoeuvre- 
les-Nancy, France). J Radiol Electrol 57:673-681, Oct 1976 


This report discusses double contrast barium studies of the 
stomach in lesions which involve the greater curvature. It is 
emphasized that to evaluate this area accurately, the stomach 
must be hyperdistended, an effect which can be enhanced by 
buscopan or glucagon administered intravenously. Views em- 
ployed were the traditional ones, with particular emphasis on 
the projections obtained with the patient supine and in different 
degrees of obliquity. 

Discussed in detail are: ulcerative processes appearing either 
as a niche or as an intragastric opaque shadow: the lacunar 
appearance produced by a localized endoluminal proliferative 
process; the “double contour” effect produced by a superficially 
spreading malignant lesion; localized hypertrophic changes of 
Menetrier’s disease and lymphosarcoma; benign inflammatory 
lesions, such as Crohn's disease, tuberculosis and lymphoid 
hyperplasia; and pressure effects by extrinsic lesions involving 
the greater curvature. 


Antonio F. Govoni 


Transcystic duct operative cholangiography. Farha GJ, 
Pearson RN. Am J Surg 131:228-231, Feb 1976 


The authors recount their personal experience with 500 con- 
secutive patients undergoing cholecystectomy and cystic duct 
cholangiogram. Sixty-nine patients had clinical indications for 
common duct exploration and 42% of those yielded stones. Of 
the remaining patients without hard indications for common duct 
exploration, 36 of 431 demonstrated abnormal cholangiograms 
and 26 of the 36 yielded stones in the common duct, an inci- 
dence of 6% of unsuspected stones. The authors felt that 
cholangiograms were accurate with an overall yield rate of 82% 
of cholangiograms considered abnormal. The authors conclude 
that routine operative cholangiography is a valuable adjunct in 
the operating theater. 


Surgical Abstractor’s Comment 


This is another in a series of articles demonstrating the value 
of routine cholangiography. It. further demonstrates that the 
elegant equipment used in Sweden is not necessary for adequate 
films. In order to avoid undue delay, however, efficiency be- 
comes extremely important. A knowledgeable technician should 
be accessible to the operating suite without delay. Scout films 
should be taken while the anesthesiologist is preparing the 
patient. A cholangiogram tray (including syringes stop-cocks and 
adapters) should be presterilized and ready for use. The patient 
should always be on an operating table suitable for film changing, 
and radioopaque instruments, sponges and drapes should be 
correctly positioned at the start of surgery. With proper prepa- 
ration and radiologic support, a routine cholangiogram should 
add no more than 15 min to the operative procedure. If, how- 
ever, the nurses must scurry about looking for equipment, the 
x-ray technician is in the intensive care unit, and the final picture 


shows a blurred view of the symphysis pubis, enthusiasm for 
the procedure quickly wanes. 


David M. Heimbach 
U.W., Surgery 


Genitourinary 


Renal abnormalities in agnogenic myeloid metaplasia. 
Redlin L, Francis RS, Orlando MM (Clinical Center, National 
Institutes of Health, Bethesda, Maryland). Radiology 121: 
605-608, Dec 1976 


Abnormalities in excretory urograms seen in five patients 
with agnogenic myeloid metaplasia and extramedullary hema- 
topiesis are discussed. Radiological abnormalities noted were 
renal enlargement with distorted and stretched calyces, and a 
mass effect in the renal pelvic area. Histologic examination re- 
vealed hematopoietic tissue in the hilar area with extension into 
pericalyceal or periureteric space. Hematopoietic tissue took the 
form of either minimal interstitial infiltrate or as well-demarcated 
masses. The generalized radiographic features of agnogenic 
myeloid metaplasia include osteosclerosis, hepatomegaly, con- 
gestive heart failure, recurrent pneumonia, gouty arthritis, renal 
lithiasis, and extramedullary hematopoiesis in the posterior 
mediastinum. 

The differential diagnosis of nephromegaly should include 
infiltrates of extramedullary hematopoiesis as_ in agnogenic 
myeloid metaplasia. This is also true for a solitary renal mass, 
especially if seen in the renal hilus. 


Asher Nov 


Ureteral changes in polyarteritis nodosa as seen during 
excretory urography. Glanz |, Grunebaum M (Tel Aviv Uni- 
versity Medical School, Petah Tiqua, Israel). J Urol 116: 
731-733, Dec 1976 


Ureteral changes secondary to polyarteritis nodosa as seen in 
conventional excretory urogram are discussed, and two cases 
are presented. Radiologic findings include dilatation of the ureter 
and nodular irregularity of the ureteral wall with areas of nar- 
rowing. The changes are due to edema of the ureteral wall and 
vascular inflammation. The proximal half of the ureter is more 
commonly involved. These abnormalities disappear after steroid 
therapy. Differential diagnosis includes collateral ureteral arter- 
ies associated with occlusion or stenosis of the renal artery, 
ureteral vein varicosities secondary to renal vein thrombosis, 
and ureteritis cystica. 


John W. Li 


Urethral diverticula in the adult female. Campbell JE, 
Sniderman KW (Sunnybrook Medical Centre, Toronto, Ontario, 
Canada). J Can Assoc Radiol 27:232-—239, Dec 1976 


Experience is reported for six cases of documented urethral 
diverticulum in the adult female. The authors indicate that this 
diagnosis should be suspected in any adult female patient who 
presents with incontinence that is not classical stress incon- 
tinence or of a proven neurologic cause. They describe their cine 
fluoroscopic and spot filming technique to demonstrate the 
urethral diverticula. Characteristic radiographic findings of a 
urethral diverticulum are: (1) demonstration of a diverticulum 
during voiding; (2) demonstration of a posterior wall divertic- 
ulum on a post void film; (3) elevation of the bladder floor by a 
large diverticulum; and (4) classical signs of stress incontinence 
are usually absent although they may coexist. The authors also 
claim that the radiographic technique may be more reliable than 
the panendoscopic examination. 


Jack M. Tishler 
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Urography during pregnancy. Rigby MR, MacEwan DW 
(Health Sciences Centre, Winnipeg, Manitoba, Canada). J 
Can Assoc Radiol 27:227-231, Dec 1976 


The authors retrospectively reviewed 24 intravenous pyelo- 
grams obtained in pregnant patients at a maternity hospital 
during a 5 year period. The largest group presented signs and 
symptoms suggestive of renal colic. These patients could often 
be managed with analgesics and the examination could have 
been avoided or postponed. The second largest group were 
patients suspected of having pyelonephritis. This group could 
easily have been diagnosed by other methods and the pyelo- 
graphic examination deferred. Only one intravenous pyelogram 
was decisivie for diagnosis and this was in a patient with ureteric 
calculus. The authors conclude that the urographic examination 
is very rarely indicated during pregnancy. 


Jack M. Tishler 


Musculoskeletal 


Occult traumatic dislocation of the patella. Jacobsen K, 
Metz P (Copenhagen County Hospital, Gentofte, Denmark). J. 
Trauma 16:829-835, Oct 1976 


The authors report 10 patients who had sustained transient 
traumatic patellar dislocation which was not evident at clinical 
examination. Initial diagnosis of medial collateral ligament or 
medial meniscus tears proved erroneous. On preoperative knee 
radiography only two of 10 patients had osteochondral patellar 
fractures identified; on review seven showed fragments. The 
diagnosis was established at surgery with all patients having 
tears of the medial knee capsule, accounting for the tenderness 
in this region. At surgical exploration only one did not have an 
osteochondral fracture fragment; and in two patients the frag- 
ments were never identified on radiographs. Postoperative 
radiography of the knee did not reveal dysplastic changes which 
might have predisposed this type of injury. This injury is impor- 
tant to identify in order to correct the defect in the medial capsule 
and prevent chronic recurrent dislocation and resultant 
degenerative joint disease. 

Standard anteroposterior and lateral knee radiographs are 
insufficient for diagnosis, but tangential and oblique projections 
of the patella will significantly improve the identification of the 
osteochondral fracture fragments. This radiographic obser- 
vation, combined with the awareness that the transient traumatic 
dislocation of the patella may result in this symptom complex 
will improve diagnostic accuracy. In the authors’ experience this 
type of injury represents about 15% of all patellar dislocations. 


Curtis H. Northrop 


Pelvic fractures in children. Reed MH (Health Sciences 
Centre, Children’s Centre, Winnipeg, Manitoba, Canada). J 
Can Assoc Radiol 27:255-261, Dec 1976 


Pelvic fractures are relatively uncommon in children. When 
they occur, they are most commonly associated with motor 
vehicle accidents. Experience is reported for 84 cases of pelvic 
fractures in children. More than half were of the stable type and 
included fractures of the pubic and ischial rami and iliac crest 
fractures, avulsion fractures being uncommon. Practically 40% 
(33 patients) presented with unstable fractures, the most fre- 
quent type being diametric fractures. Associated spinal fractures, 
commonly seen in adults presenting with pelvic fractures, were 
not found in this series. Significant visceral injuries were seen in 
16 cases (20%), these being most frequently associated with 
displaced pubic fractures. These were usually bladder or urethral 
rupture, splenic, renal, or gastrointestinal trauma. The author 
concludes that childhood pelvic fractures tend to be stable and 
thus are not as serious a problem in childhood as they are in 
adults. 


Jack M. Tishler 


Unilateral arch hypertrophy with spinous process tilt: a 
sign of arch deficiency. Maldague BE, Malghem BS bh- 
Malghem, University of Louvain, St. Pieter Hospital, Brusselse- 
straat, 69, 3000 Leuven, Belgium). Radiology 121:567-574, 
Dec 1976 


Unilateral arch hypertrophy (UAH) may be caused by contra- 
lateral pars defect and less often by a developmental defect of 
one pedicle and corresponding upper facet joint. A pars defect 
and/or superior facet deficiency will cause unilateral arch 
hypertrophy at the same level. An infralaminar and/or inferior 
facet deficiency will create UAH at a level below. UAH is seen as 
a unilateral enlargement and cortical thickening of the pedicle. 
This is easily recognized on frontal radiographs. A second finding 
is a spinous process tilt toward the unhypertrophied side. This 
will be apparent on the upright position, but not in recumbency. 

Unilateral arch hypertrophy should suggest the existence of 
contralateral deficiency. Following trauma there may be bilateral 
arch defect. However, the presence of UAH and a defect on the 
unhypertrophied arch means that the defect is not of recent 
onset. 


Asher Nov 


The radiology of thoracic disc protrusion. McAllister VL, 
Sage MR (National Hospital for Nervous Diseases, Queen 
Square, London, England). Clin Radiol 27:291—299, July 1976 


Thoracic disc protrusions are rare, less than 250 cases were 
recorded up to 1972. The radiological features of 20 surgically 
proven thoracic disc protrusions are reviewed. In 15 (75%) 
characteristic plain film changes were found very helpful in 
making the correct diagnosis. Calcified disc material in the spinal 
canal was demonstrated in 11 (55%), and this in association with 
linear calcification in the adjacent disc space has been shown to 
be diagnostic of the condition. Disc space narrowing and osteo- 
phytes, though almost invariably present, are nonspecific signs 
of disc degeneration. Two-thirds of the protrusions occurred 
between D9 and D12. The incidence of disc space calcification 
was 70% in this series and only 4% in normal patients without 
spinal cord symptoms. Tomography, particularly in the lateral 
projection, should be performed for confirmation of calcification 
in the spinal canal. Differential diagnosis includes thoracic disc 
protrusion, osteochondroma, and meningioma. Positive contrast 
myelography demonstrated central protrusions in 55%, centro- 
lateral protrusions in eight patients, one lateral protrusion, and 
one intradural extramedullary protrusion. 


T. Noel K. Allan 


Roentgenologic aspects of spinal involvement by primary 
and metastatic Ewing’s tumor. Whitehouse GH, Griffiths GJ 
(University of Rochester Medical Center, Rochester, New York). 
J Can Assoc Radiol 27:290-—297, Dec 1976 


Experience is reported for 26 cases of well documented 
Ewing's tumor. A male to female predominence of (3/2) was 
noted and ages ranged from 6 to 34 years with a mean of 13 
years. Four patients had primary Ewing’s tumor of the spine. 
Two had bone destruction, one had a diffuse sclerotic lesion of 
a vertebral body and one had normal plain films of the vertebra. 
Two patients subsequently developed other spinal metastases. 
Twenty-two patients had nonspinal primary Ewing’s tumor. Of 
these, seven (32%) subsequently developed spinal metastases. 
Plain films showed no vertebral changes in five, although a 
paraspinal mass was generally seen. Six of seven also had meta- 
static lesions at other sites. The authors emphasize that spinal 
cord compression secondary to Ewing’s tumor may be present 
even in the absence of plain film changes. The neurological signs 
and symptoms referable to the spine were usually the first indi- 
cation of metastatic spread to the spine and usually occurred 
before metastases to other sites became overt 


Jack M. Tishler 
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More causes of button sequestrum. Satin R, Usher MS, 
Goldenberg M (Jewish General Hospital, Montreal, Quebec, 
Canada). J Can Assoc Radiol 27:288-289, Dec 1976 


The button sequestrum, a radiolucent skull defect containing 
a bone density, had previously been described in nine disease 
entities (eosinophilic granuloma, tuberculosis, metastatic carci- 
noma, fibrous dysplasia, epidermoid, hemangioma, multiple 
abscesses, dermoid, and meningioma) as well as secondary to 
surgery (post burr hole) and irradiation (irradiation necrosis). 
The authors describe a similar lesion in a patient with Paget's 
disease and a second one in a patient with multiple myeloma, 
increasing the gamut for button sequestra of the skull to 13. 


Jack M. Tishler 


Comparison of enzyme, clinical, radiographic, and radio- 
nuclide methods of detecting bone metastases from carci- 
noma of the prostate. Schaffer DL, Perdergrass HP (Massa- 
chusetts General Hospital, Boston, Massachusetts). Radiology 
121:431-434, Nov 1976 


Patients (219) with prostatic adenocarcinoma were classified 
on the basis of whether or not their bone scans were positive 
for metastasis. Acid and alkaline phosphatase determinations 
and clinical evaluations for bone metastases were reviewed. Of 
those with proved metastases, 43% had no bone pain, 39% had 
normal acid phosphatase levels, 23% normal alkaline phos- 
phatase levels, 19% normal levels of both enzymes, and 15% 
normal enzyme levels without bone pain. Twenty-four per cent 
of the patients with normal enzyme levels and clinically unsus- 
pected bone metastases had bone scans which proved positive 
for metastasis; 62% of these had normal radiographs. 


Author Abstract 


The arterial supply of the developing proximal end of the 
human femur. Chung SMK (University of Pennsylvania School 
of Medicine, Philadelphia, Pennsylvania). J Bone Joint Surg 
[Am] 58:961-970, Oct 1976 


A fascinating series of articles extending over a period of 30 
years have described the arterial supply of the human femoral 
head. This article continues in the same tradition of high quality, 
in vitro studies evaluating changes in vascular supply to the 
human femur. In 1957 a classic article by Joseph Trueta (J Bone 
Joint Surg [Br] 39:358-394, May 1957) regenerated interest 
in the pathogenises of aseptic necrosis, Legg-Perthe’s disease, 
and healing patterns following trauma to the femoral head. 

Chung has put together a large series, i.e., 150 femur spec- 
imens from 26 weeks of gestation to 14 years of age. This young 
age group had not been previously studied in such detail. In a 
complex three-plane analysis of totally cleared specimens, he 
demonstrated that the epiphyseal plate constituted an absolute 
barrier to blood flow between the epiphysis and the metaphysis. 
Furthermore, he demonstrated two anastomotic rings of ves- 
sels: (1) an extracapsular ring formed by the medial and lateral 
circumflex arteries, and (2) a subsynovial intraarticular ring at 
the articular cartilage neck junction. Although suggesting certain 
implications for the etiology of Legg-Perthe’s disease, no specific 
conclusions were made. He found no differences with respect 
to age, sex, or race in the distribution of the arteries of the 
ligamentum teres. The pattern of the extracapsular arterial ring 
probably remains unchanged throughout life. 

Since the radiologist is called upon frequently to make eval- 
uations of the femoral head, this article, in association with 
Trueta’s articles, is well worth pursuing. Excellent color repro- 
ductions draw the reader closer to the subject while providing 
an understanding of the complexities of the developing femoral 
head. 


Gerald R. Smith 


Osteochondritis dissecans complicating Legg-Perthes 
disease: a report of four cases. Goldman AB, Hallel T, Salvati 
EM, Freiberger RH (Hospital for Special Surgery, New York, New 
York). Radiology 121:561-—566, Dec 1976 


Four patients are presented with a review of the 20 cases 
which have appeared in the orthopedic literature. Literature 
review shows this complication to exist in 2%-4% of patients 
with idiopathic aseptic necrosis of the femoral head. Developing 
a persistent ununited osteocartilaginous fragment appears to 
correlate with late presentation of Legg-Perthes disease. The 
reported age of onset is between 4 and 8 years; the older the 
child at the time of diagnosis, the greater the likelihood of 
osteochondritis dissecans. The incidence is increased in cases 
of bilateral Legg-Perthes disease. The reported interval between 
onset of disease and the leg complication is 8.8 years. Two 
theories of the pathogenesis are presented: persistence of an 
ununited fragment; and fragmentation of the femoral head 
weakened by revascularization during healing. 

Osteochondritis dissecans of the hip is usually seen in the 
superior lateral aspect of the femoral head. This area is best 
studied on the lateral view. Tomography in the lateral position 
may demonstrate a lesion not apparent on routine films. Further 
evaluation by arthrography may demonstrate cartilaginous 
bodies lying in the craterlike defect in the femoral head or in the 
capsule. Furthermore, one can see whether the cartilaginous 
fragment is covered by an intact articular cartilage or is loose. 
These serial examinations should be performed in patients with 
persistent discomfort and prior history of Legg-Perthes disease. 
Early recognition of osteochondritic process is important to the 
patient’s long-term prognosis. 


Asher Nov 


Nervous System 


Theoretical considerations in the use of contrast media for 
computed cranial tomography. Davis KR, New PFJ, Solis OJ, 
Roberson GH (Massachusetts General Hospital, Boston, Massa- 
chusetts 02114). Revista /nteram Radiol 1:9-12, Oct 1976 


Since drip infusion of 300 ml of 30% contrast material has 
about the same morbidity as injection of the 50 ml bolus, com- 
parison of iodine blood levels with the bolus technique and drip 
infusion technique was studied. There are about 42.3 g of iodine 
in 300 ml of 30% meglumine diatrizoate and 14.1 g in the 50 
ml bolus. The prolonged intravenous infusion results in pro- 
longed blood iodine levels. In vitro studies showed a linear rela- 
tionship between iodine concentration and x-ray absorption, 
with each 100 mg/100 ml increment of iodine producing a 13 
unit rise in absorption. 

The contrast material is infused rapidly over 4-5 min through a 
19 gauge needle. After 200 ml has been administered, the first 
scan of the contrast enhanced study is started. The final 100 ml 
is dripped in for approximately 3-4 min. The biological half time 
of blood iodine concentration was approximately 45 min. 
Contrast enhancement may last for many hours. 


Charles M. Nice, Jr. 


Anatomic variants of the cerebello-pontine cisterns and 
their significance in positive contrast cisternography. 
Cooper PW (Sunnybrook Medical Centre, Toronto, Ontario, 
Canada). J Can Assoc Radiol 27:217—226, Dec 1976 


Far lateral extension of the cerebello-pontine cistern is a very 
common variation of normal and is often responsible for the 
internal auditory canal being obscured during positive contrast 
cisternography examination. The author describes his technique 
for performing positive contrast cisternography and claims that 
this method is especially useful in demonstrating very small 
lesions and lesions confined to the internal auditory canal. 


Jack M. Tishler 


wr 
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Radiologic examination of the sella turcica in non-physio- 
logic amenorrhea. Hotton F, Kleiner S, Benchekroun S, 
L'Hermite M (Hopital Universitaire Saint-Pierre, rue Haute 322, 
1000 Brussells, Belgium). J Belge Radiol 59:335-340, July- 
Aug 1976 


Radiologic examination of the sella turcica in patients with 
nonphysiologic amenorrhea contributes significantly to estab- 
lishing the etiologic diagnosis. Standard projections as well as 
tomographic cuts of the sella will demonstrate early as well as 
advanced structural changes which will lead to the diagnosis of 
an adenoma, or even a micro-adenoma, of the pituitary gland. 
Changes may be minimal or pronounced. These include increase 
in volume, irregularity of the floor—a “double” floor appear- 
ance, subtle cortical erosion, gross bone destruction, and in- 
vasion of the sphenoid sinus. These findings, when correlated 
with clinical and laboratory studies help establish the diagnosis. 
The author's report is based on a study of 30 patients in which 
the radiologic findings were conclusive in establishing the 
diagnosis. 


William H. Shehadi 


Evaluation of intracranial aneurysms by computed tomog- 
raphy. Solis OJ, Davis KR, New PFJ, Roberson GH (Massa- 
chusetts General Hospital, Boston, Massachusetts 02114). 
Revista Interam Radiol 1:1—8, Oct 1976 


Eight patients evaluated for intracranial aneurysms are re- 
ported. Cerebral angiography is the most important diagnostic 
method to evaluate the presence or absence of suspected 
aneurysms, vascular ectasia, or arterio-venous maiformation. 
The CT scan is superior in evaluating hydrocephalus, intraven- 
tricular hemorrhage, intracerebral hematoma, thrombus inside 
the sac of a large aneurysm, and associated changes such as 
edema, clot, infarcted areas, calcification, or abscess. The 
aneurysm must be larger than 0.7 cm to be visualized by the scan. 


Charles M. Nice, Jr. 


Localized spinal cord atrophy: significance of its demon- 
stration. Komaki S (Medical College of Wisconsin, Milwaukee, 
Wisconsin). Radiology 121:111-114, Oct 1976 


Localized spinal cord atrophy was demonstrated in six cases 
by gas myelography. All of the patients had neck injuries with 
subsequent impairment of neurological function. Three repre- 
sentative cases are reported in full, and the remainder tabulated. 
The significance of the demonstration of this condition is 
discussed. 


Author Abstract 


Pediatric Radiology 


Computerized axial tomography in chronic seizure dis- 
orders. Bachman DS, Hodges FJ. Freeman JM (Johns Hopkins 
Hospital, Baltimore, Maryland 21205). Pediatrics 58:828-832, 
Dec 1976 


Ninety-eight patients, 3 months to 20 years (mean age 11 
years) with chronic convulsive disorders were evaluated with 
computed tomography after infusion with Renografin. Included 
were 22 with significant mental retardation, five with prior sur- 
gery for brain tumor, three with prior surgery for convulsions, 
two with Sturge-Weber syndrome, and one with tuberous 
sclerosis. The CT study was normal in 70%. Abnormal scans 
were seen in 43% of children with focal motor seizures but in 
only 20% with mixed seizure disorders. Of those showing EEG 
focal slowing plus focal spikes, 38% showed abnormal CT scans. 
Focal or generalized atrophy were the commonest abnormalities 
(13%). 


B.J Wood 


Cholesterol pneumonia in a child. Hassan M, Jundt S, 
Delcourt JN, Jaubert F, Leroy D (M. Hassan, Hôpital Saint- 
Vincent-de-Paul, 74, avenue Denfert-Rochereau, F 75014 Paris, . 
France). J Radiol Electrol Med Nucl 57:699-705, Oct 1976 


This is a case report of a 13-year-old girl with cholesterol 
pneumonia, which proved to be terminal. The child had idiopathic 
thrombocytopenic purpura at age 3, followed by varicella of 3 
weeks duration, with apparent complete recovery. Chest films 
were negative. Subsequently dyspnea on effort developed. 
Clinically this was considered to be due to a post varicella chronic 
pneumopathy. Despite treatment this recurred at infrequent 
intervals, with gradually increasing severity. Chest films made at 
varying intervals showed progressively increasing irregularly 
diffuse patchy micro and macro nodular densities. During one 
examination, a right pneumothorax was observed. A diagnosis 
of progressive pulmonary fibrosis was made. All laboratory 
studies were within normal limits. However, histologic exam- 
ination of material obtained from a lung biopsy established the 
diagnosis of cholesterol pneumonia — a condition well known in 
the adult but exceedingly rare in children. The thesis is presented 
as to whether the cholesterol pneumonia in the adult represents 
a “delayed” diagnosis of the disease which started in childhood 
but was not recognized until adult life. 


William H. Shehadi 


Generalized cortical hyperostosis (with dominant trans- 
mission). Vayssairat M, Prier A, Meisel C, Camus JP, Grellet J 
(J. Grellet, Service de Radiologie, Rhumatologie, Medécine 
Interne, C.H.U. Pitié-Salpétriére, 83, Boulevard de l'Hôpital, 
75013 Paris, France). J Radiol Electrol Med Nuc! 57:719-724, 
Oct 1976 


Two families with five cases of generalized cortical hyper- 
ostosis are reported. The fathers of both families and one and 
two children respectively were involved. The condition involves 
the tubular bones of the upper and lower extremities, the carpal 
and metacarpal bones, the bony pelvis and the base of the skull. 
The spine and other bones are spared. There is a thickening of 
the cortex, at the expense of the medullary portion of the long 
bones, without increase or change in the overall dimension of the 
involved bones. The disease is asymptomatic and is generally 
discovered incidentally during an unrelated radiologic exam- 
ination of an extremity. There is no fragility of the bones, no 
periosteal reaction, and no osteophytes. The results of all routine 
laboratory studies, including alkaline phosphatase, are within 
normal limits. 

This condition is to be distinguished from Albers-Schonberg's 
disease (osteopetrosis— marble bone) which involves the entire 
skeleton and is accompanied by increased fragility of bone and 
a propensity to dental caries. Only 23 cases have been reported 
to date. This suggests that the disease is frequently missed or is 
misdiagnosed as a variant form of osteopetrosis. 


William H. Shehadi 


Intussusception in twins. Thomas G, Zachary RB (University 
of Sheffield, Sheffield, England). Pediatrics 58:754—-756, Nov 
1976 


Twenty-five month old male twins presented within 36 hr of 
each other with intussusception. Barium enema reduction was 
incomplete in both, and at surgery enlarged mesenteric lymph 
nodes and marked enlargement of Peyer's patches was seen. 
The patches appeared to be the lead point for the intussusception 
The appendix and mesenteric lymph nodes in twin B were cul- 
tured for viruses and a heavy growth of adenovirus resulted. 
A previous report by Potter and Zachary found adenovirus in 
50% of cases of intussusception. 


B. J. Wood 
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A useful radiologic sign for the diagnosis of Turner’s 
syndrome. Bercu BB, Kramer SS, Bode HH (Massachusetts 
General Hospital, Boston, Massachusetts 02114). Pediatrics 
58:737-739, Nov 1976 


A coarse reticular trabecular pattern of the carpal bones was 
found by the authors to be an important sign in Turner’s syn- 
drome. They believe it to be more reliable than a decrease in the 
carpal angle, a drumstick distal phalanx, or a short fourth meta- 
carpal. The abnormal trabecular pattern is probably due to 
early osteoporosis. 


B. J. Wood 


Persistent pneumatoceles associated with systemic leuko- 
cyte abnormalities. Wood BP, Yung LW (Strong Memorial 
Hospital, University of Rochester Medical Center, Rochester, 
New York). Pediatr Radiol 5:10—13, 1976 


Persistent pneumatoceles were noted in three immunologically 
deficient children following acute bacterial pneumonia and in a 
fourth patient with chronic granulomatous disease of childhood 
following pulmonary abscesses which were drained. The cysts 
persisted essentially unchanged for 1 to 5 years. Staphylococcus 
was implicated in three of the cases and Klebsiella in one. Two 
of the patients came to postmortem and pathological exam- 
ination of the pneumatoceles showed a thin fibrous tissue wall 
without inflammatory cells. On review of 25 cases of post- 
inflammatory pneumatoceles in immunologically normal children, 
clearing of the pneumatoceles was found in intervals varying 
from 3 weeks to 11 months. The authors speculate that altered 
leukocyte function and local inflammatory response in these 
patients may result in a fibrous cellular reaction and 
sequestration of the pneumatoceles preventing resorption. 


B. J. Wood 


Miscellaneous 


Thermographic patterns of the breast: a critical analysis 
of interpretation. Raskin MM, Martinez-Lopez M (Mount 
Sinai Medical Center, Miami, Florida). Radiology 121:553-555, 
Dec 1976 


In a prospective evaluation, 1,000 consecutive breast thermo- 
grams were categorized as either normal or having 1 of 4 ab- 
normal patterns: diffuse, asymmetrical, focal, or peri-areolar. 
Of 49 proved carcinomas, 43 produced an abnormal pattern; 
the asymmetric type was 3 times as common as the focal. 
Tumors producing focal patterns were slightly smaller than 
those producing asymmetrical patterns. Almost 30% of the non- 
malignant lesions produced an abnormal thermogram. This 
procedure can not generally be used to distinguish between 
benign and malignant lesions; there may be, therefore, little 
diagnostic value in categorizing abnormal thermograms. The 
usefulness of thermography in the detection of occult 
carcinomas has not been established. 


Author Abstract 


Calcification and ossification within the orbit. Sundheim JL, 
Lapayowker MS (Temple University Hospital, Philadelphia, 
Pennsylvania). Radiology 121:391-397, Nov 1976 


The radiological diagnosis of orbital lesions can be aided by 
an understanding of the significance of the various kinds of 
calcium deposits. Orbital calcification may be metastatic or 
dystrophic, with ossification occurring in degenerated eye tissue 
in the presence of an abundant blood supply. It is the dystrophic 
type which is usually visualized radiographically. Intraorbital 
calcification has been categorized according to its configuration 
and location [(a) ocular; (b) extraocular; and (c) extraorbital 


ABSTRACTS 


extending into the orbit] on frontal radiographs. Lesions dis- 
cussed include cataract, phtnisis bulbi, vascular abnormalities, 


infection, and tumor. 
Author Abstract 


The inadequacy of peritoneal lavage in diagnosing acute 
diaphragmatic rupture. Freeman T, Fischer RP (Department 
of Surgery, Saint Paul-Ramsey Hospital, Saint Paul, Minnesota). 
J Trauma 16:538—-542, July 1976 


This report of 38 patients with diaphragmatic rupture resulting 
from blunt trauma indicates that the diagnostic accuracy of 
routine peritoneal lavage employed in 34 patients in this series 
is only 82%. This 12 year series represents 6% of patients who 
underwent exploratory laparotomy for blunt trauma. Of this 
series 10 patients had false negative lavages. Lavage was nega- 
tive in four patients with ruptured diaphragms without associated 
intraabdominal injury. In the six others, lavage was negative 
because there was no intraabdominal bleeding; however, injured 
organs were present including a ruptured bladder identified by 
the exit of lavage fluid from the Foley catheter. Five others 
had injured liver or spleen but the bleeding from these organs 
was excluded from the abdomen as a result of entrapment in 
the chest. 

Diaphragmatic rupture was apparent and recognized on initial 
anteroposterior supine chest radiographs in only 39% of the 
patients. The radiographs were positive, however, in three of 
four patients with negative lavages who had no associated intra- 
abdominal injury. Repeat lavage on the fourth patient became 
positive after a secondary of a retroperitoneal hematoma caused 
by associated pelvic fracture. | 

This series also had a high incidence of right sided ruptures, 
13 (34%) and one bilateral rupture. The incidence of severe 
trauma was high as evidenced by 37% mortality and the asso- 
ciation of ruptured thoracic aorta and avulsed renal pedicles in 
8% of the patients. 

Peritoneal lavage overall is an extremely valuable and accurate 
diagnostic tool in blunt trauma; ruptured diaphragm is one of the 
causes of error. The lavage is positive in this injury as a result 
of bleeding from associated intraabdominal organ injury. The 
sources of error are: (1) false negative lavage in isolated rupture 
of the diaphragm; and (2) entrapment of the injured abdominal 
organ in the thoracic cavity, thus excluding the bleeding from 
the peritoneal cavity. 


Curtis H. Northrop 


Needle localization of nonpalpable breast lesions. Libshitz 
HI, Feig SA, Fetouh S (Duke University Medical Center, Durham, 
North Carolina). Radiology 121:557-560, Dec 1976 


Eight-three women with nonpalpable mammographically sus- 
picious breast lesions underwent needle localization prior to 
biopsy. Of the 83, 18 (22%) proved to be malignant. The lesion 
was initially identified on standard lateral and craniocaudad view. 
An additonal craniocaudad view was repeated without compres- 
sion. From this, the position of the needle from the nipple and 
its relationship to the skin was determined. The relative height 
of the lesion and its relationship to the needle could be ascer- 
tained from the lateral view. Local skin antisepsis and anesthesia 
were employed. A 22-gauge 3.8 cm needle was inserted to the 
hub, and taped into position, following which craniocaudad 
and lateral views were obtained. If the needle was lodged within 
1 cm of the lesions, a second needle was introduced using the 
first as a guide. Soft dressing was placed over the needle and 
the patient was sent to the operating room. Following surgical 
excision, the specimen was radiographed and correlated with 
the mammogram. 

This technique assures that the area in question is biopsied 
and simplifies the task of the pathologist by presenting smaller 
amount of tissue for histological examination. Postoperative 
distortion or deformity is minimized. 


Asher Nov 


ABSTRACTS 


Nosocomial viral hepatitis B A cluster among staff with 
subsequent transmission to patients. Snydman DR, Hindman 
SH, Wineland MD, Bryan JA, Maynard JE (Viral Diseases Divi- 
sion, Bureau of Epidemiology, Center for Disease Control, 
Atlanta, Georgia). Ann Intern Med 85:573-577, 1976 


This report documents the hospital spread of hepatitis B from 
a dentist with advanced pulmonary fibrosis and respiratory 
failure to a number of hospital workers (one physician, two 
nurses, and an inhalation therapist) and to several other patients. 
This type of investigation is now possible because of improved 
methods for detecting the hepatitis B antigen and subtyping it 
with increasing specificity. In this study, it appeared that an 
indwelling arterial cannula in the infected patient served as the 
primary site from which the infection was spread by hospital 
staff to other patients under their care. The therapist failed to 
maintain strictly sterile technique in handling the catheter which 
allowed for the spread of this infection. This kind of study helps 
to identify the risk for caring for patients with hepatitis and points 
up the need for careful continuous monitoring of patient care 
techniques to limit the spread of nosocomial infections. 


David Dale 
U.W., Department of Medicine 


Ultrasonics 


Mitral valve prolapse. Two-dimensional echocardiographic 
and angiographic correlation. Gilbert BW, Schatz RA, Von- 
Ramm LT, Behar VS, Kisslo JA (J. A. Kisslo, Box 3818, Duke 
University Medical Center, Durham, North Carolina 27710). 
Circulation 54:716-723, Nov 1976. (By permission American 
Heart Association.) 


In order to define baseline descriptive criteria for the diagnosis 
of mitral valve prolapse with cross-sectional echocardiography, 
49 pateints undergoing catheterization were examined by a 
real-time, two-dimensional phased array echocardiographic 
imaging system. Angiography was used to separate patients into 
two distinct groups: 15 with normal mitral valve function and 34 
with definite mitral valve prolapse. Systolic mitral leaflet and 
annulus motion were then observed in each patient and sim- 
ilarities and differences were noted between the two groups of 
patients. Correlative M-mode echocardiographic data were 
available in 37 patients. 


Author Abstract 


Gray scale echography of soluble protein and protein 
aggregate fluid collections (in vitro study). Cunningham JJ, 
Wooten W, Cunningham MA (Bowman Gray School of Medicine, 
Winston-Salem, North Carolina 27103) J Clin Ultrasound 4: 
417-419, Dec 1976 


In vitro soluable protein fluid collections of varying particle 
size and concentration were studied using gray scale B-mode 
ultrasound. The fluid was placed in test bags in beef liver. Protein 
microaggregates with a particle size of less than 700 microns 
were indistinguishable from water. This is 50—100 times the 
diameter of a red blood cell (350-700 um). Protein micro- 
aggregate collections of 1-3mm particle size gave rise to images 
with strong internal echoes and poor margin definition with 
decreased transmission which could simulate solid structures. 
Clinically lesions with large protein aggregates as seen with 
abcess material, liquefied necrotic debris, and viscus hemorrhage 
cyst fluid may also appear solid on gray scale echograms. This 
may explain the difficulty in detecting some lesions such as liver 
abcesses, pancreatic pseudocysts, or other fluid collections 
altered by hemorrhage, infection, liquefaction, or chronic 
obstruction. 


Stephen J. Carter 
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Gray scale ultrasonic cholecystography: a comparison 
with conventional radiographic techniques. Leopold GR, 
Amberg J, Gosink BB, Mittelstaedt C (University of California, 
San Diego, California). Radiology 121:445-448, Nov 1976 


A prospective study was designed to assess the accuracy of 
gray scale ultrasonography in the evaluation of cholelithiasis. 
A series of 111 patients with nonvisualization on first-day oral 
cholecystography underwent ultrasonic cholecystography, and 
the results were compared with subsequent second-day visual- 
ization or surgical findings. In 75 cases sufficient data were 
present to assess the accuracy of the method. Ultrasound cor- 
rectly diagnosed 68 (91%) of these cases with regard to gall- 
stones. Only six gallbladders could not be visualized ultrasonically 
and all subsequently proved to be gallstones. It is concluded that 
improved ultrasonic technique is of considerable value in investi- 
gating the nonvisualized gallbladder. Valuable information con- 
cerning other upper abdominal pathology was often discovered. 


Author Abstract 


Ultrasonic diagnosis of a popliteal artery aneurysm. Sarti 
DA, Louie JS, Lindstrom RR, Nies K, London J (UCLA School of 
Medicine, Harbor General Hospital Campus, Torrance, 
California). Radiology 121:707—708, Dec 1976 


Ultrasound is effectively used to differentiate painful masses 
of the popliteal space consisting primarily of popliteal cysts, 
thrombophlebitis, and popliteal artery aneurysm. A popliteal 
artery aneurysm is demonstrated using B-mode ultrasound. 
A-mode examination showed the mass to be pulsatile. Angi- 
ography confirmed the aneurysm which measured 8 x 7 x 6 cm. 


Stephen J. Carter 


Nuclear Medicine 


Functional imaging of lung ventilation using the concept of 
mean transit time. Nosil J, Hughes JMB, Hudson FR, Myers 
MJ, Ewan PW (Royal Postgraduate Medical School, Hammer- 
smith Hospital, London W12 OHS, England). Phys Med Biol 
21:251, 1976 


This paper describes a new way of expressing local ventilation 
using a scintillation gamma camera interfaced to a digital com- 
puter. From the ratio of the first to the zeroth moment of the 
lung clearance curve for '*N gas, a mean transit time is calculated 
and displayed for different regions of the lung. 

Lung clearance curves following intravenously administered 
'SN solutions, or after equilibration with '°N gas, are measured 
during normal breathing. Describing regional ventilation by mean 
transit time during clearance uses all the counts in the lung 
clearance curve and the improvement in statistical accuracy 
compared with the height over area method using a Stewart- 
Hamilton equation is significant. 

In normal subjects the average mean transit time for clearance 
from the total lung field is t = (61 + 4)s, from the upper zone 
tuz (64 + 4)s and from the lower zone tiz = (54 + 5)s. These 
results show uneven ventilation between regions of the normal 
lung in general agreement with that described by previous 
authors. 

In addition, the functional image gives the mean transit time 
for each cell of the 64 X 64 matrix of the computer display. The 
fractional error in mean transit time is 3% for an area of 2°2 
cm’ corresponding to 12 cells in the display. This display pro- 
vides a sensitive method, functionally and spatially, of investi- 
gating local differences in ventilation, including vertical and 
horizontal gradients in narrow strips of lung. 


Author Abstract 


884 ABSTRACTS 


A three-compartment model for the transport and distri- 
bution of hippuran. Van Stekelenburg LHM, Al N, Kooman A, 
Tertoolen JFW (Isotope Lab “Voorburg; Vught, Netherlands). 
Physi Med Biol 211:74, 1976 


It is generally believed that after an intravenous injection of 
Hippuran its concentration in the plasma can be described as the 
sum of two exponentials. However, by collecting samples during 
the first minute after injection of the tracer, a third exponential 
term was found with a half-life of less than 1 min. To explain its 
compartments, the rate of transfer from one compartment to 
another being proportional to the amount in the first of them. The 
proportionality factors have been determined for 20 adults and 
averaged. Substituting these averages in the differential equa- 
tions for the distribution process, the only variable remaining is 
the renal excretion rate a (the fraction of plasma cleared per 
min by the kidneys). If this procedure, which appears to be justi- 
fied by the experimental results, is correct the shape of the 
plasma curve will be determined exclusively by a. 

It is shown that the (small) third compartment has a minor 
influence on the shape of the renogram curves. 


Author Abstract 


Brain scanning in patients with recurrent breast cancer. 
Muss HB, White DR, Cowan RJ (Bowman Gray School of Medi- 
cine, Winston-Salem, North Carolina 27103). Cancer 38: 
1574-1576, 1976 


The records of 150 consecutive patients following protocol 
chemotherapy for advanced breast cancer were reviewed. One 
hundred-sixteen of these patients had brain scans, 68% (79/1 16) 
having had no evidence of central nervous system metastases. 
Ninety-eight percent (78/79) of the asymptomatic group had 
negative brain scans, 30% (11/37) of the symptomatic patients 
had positive brain scans. Sixty-two percent (23/37) of the group 
of symptomatic patients with negative brain scans have devel- 
oped CNS disease. The authors do not recommend routine brain 
scans in the staging of patients with recurrent carcinoma of the 
breast without CNS symptomatology. 


Herbert C. Berry 


Solitary abnormalities in bone scans of patients with extra- 
osseous malignancies. Corcoran RJ, Thrall JH, Kyle RW, 
Kaminski RJ, Johnson MC (Nuclear Medicine Service, Walter 
Reed Army Hospital, Washington, D.C.). Radiology 121: 
663-667, Dec 1976 


The incidence and significance of solitary bone scan abnor- 
malities were assessed in a study of 1,129 consecutive patients 
with extraskeletal primary malignancies. Solitary abnormalities 
were encountered in 172 cases (15%). The etiology of the scan 
abnormality was established in 90 of the 172 cases: 58 (64%) 
were due to metastatic disease, and 32 (36%) were secondary 
to a benign process. A significant percentage of solitary scan 
abnormalities is due to benign disease processes, even in patients 
with proved extraosseous malignancies. 


Author Abstract 


Maxillary-facial abnormalities assessed by bone imaging. 
Gates GF, Goris ML (Children’s Hospital, Los Angeles, California). 
Radiology 121:677-682, Dec 1976 


Eighty-eight patients with. maxillary-facial abnormalities were 
studied with ?9"Tc-labeled phosphate compounds. Straight and 
tilted anterior views plus oblique orbital and lateral views were 
correlated with 201 thallium transmission images of a dried skull. 
Interpretation of any single view may be hampered by various 
superimposed structures. Careful patient positioning with 
multiple views allows for parallactic correlation which is crucial 
if radiotherapy, biopsy, or corroborative studies are planned. 


Author Abstract 


Radiation Oncology 


Clinical and statistical evaluation of radiotherapy of cancer 
of the cervix. Lenzi M, Balli M, Barcchi M, DeMaria D, Morini M, 
Zaniol P (Istituto di Radiologia dell'Universita, 71 via del Pozzo, 
|-41100, Italy). Radiol Med 62:81-104, Feb 1976 


This is a detailed clinical and statistical report on the results 
obtained in 1,466 patients with cancer of the cervix who were 
treated either by radiotherapy alone or in combination with 
surgical intervention between 1950 and 1973. 

Discussed, under several headings, are factors influencing the 
results, statistical criteria adopted, survival rate, percentage of 
individuals free of disease at 5 and 10 years for each stage of the 
lesion, survival rate at 5 years for each age group and histological 
type of neoplasm, and influence of type of treatment. All data 
are compared with those collected in the Annua/ Report on the 
Results of Treatment in Carcinoma of the Uterus and Vagina 
which reports the results obtained in 124 institutions from 26 
countries. This critical analysis shows that the results obtained 
compare with those reported in the fifteenth volume of the 
annual report. 


Antonio F. Govoni 


Lymphographic evaluation of 250 patients with malignant 
melanoma. Musumeci R, La Monica G, Orefice S, Paolucci R, 
Petrillo R, Uslenghi C (National Cancer Institute, Via Venezian, 
1, 20133 Milan, Italy). Cancer 38:1568-1573, 1976 


The authors review pedal lymphangiographic data on a group 
of 250 patients (most with inferior limb malignant melanoma) 
selected from a group of over 800 patients. Of the 188 patients 
with lower limb melanoma, 42% had positive lymphangiograms. 
Of this group of 188, 96 patients had lymph node dissections or 
biopsies with a true positive rate of 86% (66/77) and a true 
negative rate of 95% (104/109) based on 186 dissected or 
biopsied lymph node chains from this group of 96 patients. In 
all 250 patients, 118 had histological evaluation of lymph nodes 
with a true positive rate of 92% (62/67) and a true negative rate 
of 92% (47/51). 


Herbert C. Berry 


Lymphoma of the spinal extradural space. Haddad P, Thaell 
JF, Kiely JM, Harrison EG, Miller RH (Mayo Clinic, Rochester, 
Minnesota 55901). Cancer 38:1862-1866, 1976 


Ninety-four patients with histologic documentation of 
lymphoma involving the spinal extradural space form the basis 
of the retrospective study. Seventy-one percent (67/94) were 
seen with signs and symptoms of neurologic involvement before 
the diagnosis of lymphoma was established, 52% (49/94) of 
the entire group having localized extradural lymphoma. Most of 
the patients (72) had non-Hodgkin’s lymphoma and only 15% 
(11/72) of this group had a diagnosis of lymphoma prior to the 
onset of spinal cord symptoms compared to 73% (16/22) of the 
Hodgkin's lymphoma group. Pain was the most common pre- 
senting symptom. Myelography was positive in all 71 patients in 
which it was performed, usually being positive in the thoracic 
spine (69%). Only six patients received postoperative irradiation. 
Of the 40 patients presenting with complete lower extremity 
paralysis, 14 (35%) were able to walk unaided postoperatively, 
including two patients with paraplegia of 15-28 days duration. 
Forty-six (13/28) regained voluntary control of bladder function. 
Five year survival was 40% with no significant difference be- 
tween the two major histologic groups, nor between those 
groups with localized “primary” lymphoma versus those with 
a previous lymphoma diagnosis. 


Herbert C. Berry 
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The place of radiation therapy in the treatment of supra- 
glottic laryngeal carcinoma. Balikdjian D, Gerard M, and 
Lustman-Marechal J (Service de Radiotherapie, Institut J. 
Bordet, rue Heger-Bordet, 1000 Bruxelles, Belgium). J Belge 
Radiol 59:325-330, July-Aug 1976 


Between 1955 and 1970, 528 patients with laryngeal cancer 
were treated at Institut Bordet. Of these, 154 patients had a 
laryngectomy followed by radiation therapy to the regional lymph 
nodes; 358 patients were treated with radiation therapy alone. 
Of these 16 received a course of palliative treatment. Between 
1955 and 1963 orthovoltage was used, utilizing two apposing 
lateral fields, and an anterior field. Where indicated, radiation 
therapy to the regional lymph nodes was administered: a tumor 
dose of 6,000-6,500 rads was delivered in 55 to 65 days. 

After 1963, high energy source replaced orthovoltage. Cobalt 
therapy was used, administered through two apposing lateral 
fields: a tumor dose of 6,500-7,500 rads was delivered in 35 
to 45 days. Betatron therapy was used only on six patients who 
had extensive tumor infiltration into the cartilage and subglottic 
region. The 3 year survival was practically the same — 42.3% for 
orthovoltage, and 42.9% for cobalt and betatron. High energy 
radiation therapy did not improve the survival rate, however, 

skin sparing was significant. 


William H. Shehadi 


Response of superior vena cava syndrome to radiation 
therapy. Davenport D, Ferree C, Blake D, Raben M (Bowman 
Gray School of Medicine, Winston-Salem, North Carolina 
27103). Cancer 38:1577-1580, 1976 


Nineteen patients irradiated for superior vena caval syndrome 
are reviewed, 16 having bronchogenic primaries. Histology was 
documented in 17 although the authors feel therapy is justified 
prior to pathologic diagnosis. The initial dose was 400 rads X 3 
in most patients with total doses in the 2,500 to 5,300 rad range. 
Improvement was noted within 72 hr in 17 patients and over 14 
days in another, only one patient did not respond. The median 
survival from the first day of treatment was 185 days. Only one 
patient received concommitant chemotherapy. 


Herbert C. Berry 


Physics 


Follow-up study of patients treated by x-ray epilation for 
tinea capitis. Estimation of the dose to the thyroid and 
pituitary glands and other structures of the head and neck. 
Harley NA, Albert RE, Shore RE, Pasternack BS (New York 
University Medical Center, Institute of Environmental Medicine, 
950 First Avenue, New York, New York 10016). Phys Med Biol 
21:631, 1976 


This study is a further investigation of radiation dose to various 
head structures in the children given x-ray therapy for tinea 
capitis (ringworm of the scaip). In this work, estimates of the 
dose to the thyroid and pituitary gland were obtained with 
lithium fluoride thermoluminescent dosemeters using a child’s 
head phantom. Doses were also measured for the parotid gland 
and several skin sites where skin tumors developed in the 
irradiated cases. 

In previous study, brain and scalp doses of 140 and 500-800 
rad had been estimated for the treated group using this same 
head phantom. In this work dosemeters were also placed in the 
same brain locations so that comparisons could be obtained 
between the two studies. The thyroid dose was estimated to be 
6 + 2 rad andthe pituitary dose was 49 + 6 rad for the con- 
ventional tinea capitis treatment. The dose to the parotid gland 
was 39 rad and the dose to skin sites on the face and neck where 
tumors occurred ranged from 20 to 40 rad. The data for the 
thyroid adenoma response from this and other studies involving 
irradiation of children suggests a linear dose-response relation- 
ship within the first 30-40 years after exposure with a risk of 
about 0.04% per rad. 


Author Abstract 


Beam hardening in x-ray reconstructive tomography. 
Brooks RA, di Chiro G (National Institute of Neurological and 
Communicative Disorders and Stroke, Bethesda, Maryland 
20014). Phys Med Biol 21:390, 1976 


As a polychromatic x-ray beam passes through matter, low 
energy photons are preferentially absorbed, and the (logarithmic) 
attenuation is no longer a linear function of absorber thickness. 
This leads to various artifacts in reconstructive tomography. If 
a water bag is used, the nonlinear attenuation in bone causes a 
distortion of the bone values and a spill-over inside the skull, or 
“pseudo-cortex” artifact. If no water bag is used, there is an 
additional effect due to the varying thickness of soft tissue which 
Causes a depression of interior values, or ‘cupping’ Both arti- 
facts can be remedied by additional prefiltering of the beam and 
by applying a linearization correction to the detector outputs. 


Author Abstract 


Radiobiology 


Report on the late effects of radiotherapy for thymic 
hyperplasia in infant patients. Juliani G, Gandini G, Pons Al, 
Stricker FL (Instituto di Radiologia dell'Universita, 3 via Genova, 
l-10126 Torino, Italy). Radiol Med 62:20-31, Jan 1976 


The authors surveyed the late effect of radiotherapy in 293 
individuals who had been treated in infancy (between ages of 1 
week to 6 months) for hyperplasia of the thymus. The ages at 
which these individuals were reexamined ranged from 21 to 40 
years, the majority (172 cases) aged 21 to 25 years. In evaluating 
the nominal standard dose, as proposed by Ellis et al. (1967) and 
modified by Phelps (1974, it was found that in 70% of the cases 
the dose absorbed by the thyroid ranged between 31 and 50.9. 

Analysis of the data collected showed that there was no in- 
crease in the incidence and mortality for malignant tumors. The 
only case of carcinoma of the thyroid occurred in an individual 
irradiated at the age of 2 months with a dose of 500 rad in 7 
days, then again at the age of 3 months with a dose of 250 rad 
in 3 days, and once more at the age of 3 years for hypertrophy 
of the tonsils with a dosage of 1,200 rad erogated in 14 days 
over the right and left tonsillary fields. The patient had a thy- 
roidectomy at age 29 years for carcinoma of the thyroid. He is 
well and free of metastases 3 years later. 

An incidence of benign thyroid diseases was noted: however, 
this could not be definitely related to a late radiation effect. 
In addition, the possible presence of karyotype changes was 
studied and no significant differences were noted between 36 
irradiated individuals and 32 controls. 


Antonio F. Govoni 


Glomerular and juxta-glomerular lesions in radiation neph- 
ropathy. Fajardo LF, Brown JM, Glatstein E (Stanford University 
School of Medicine, Stanford, California). Radiat Res 68: 
177-183, Oct 1976 


Endothelial cell damage progressing to extensive thrombosis 
of glomerular capillaries has been observed 1 to 12 months 
after fractionated, in situ X irradiation of murine kidneys with 
total doses ranging from 3,000 to 5,000 rad. These changes 
support the concept that radiation injures primarily glomeruli 
in mice. Because of the morphologic similarities (by light micro- 
scopy) between murine and human late lesions, it is likely that 
glomerular endothelial cell damage, and subsequent thrombosis, 
also occurs in humans. Unexpected alterations were found, again 
by electron microscopy, in the juxta-glomerular apparatus: the 
“epithelioid” cell granules often showed vacuolation, and osmio- 
philic deposits, as well as formation of large electron-dense 
crystals. These lesions in the juxta-glomerular granules may be 
related to radiation, to hypertension, or to both. 


Author Abstract 





News 


Diagnostic Ultrasound and Imaging 

An intensive course in diagnostic ultrasound, CT scanning, 
nuclear medicine, and radiography will be August 5-7 in Atlanta, 
Georgia. Emphasis will be on technique, diagnosis, and problem 
areas. The course is designed for both the beginner and those 
with intermediate levels of skill. For additional information, write 
the American College of Medical Imaging, P. O. Box 27188, Los 
Angeles, California 90027. 


Medical Oncology Congress 


The Third Congress of the Medical Oncology Society will be 
December 4-6 in Nice, France. The congress is open to all 
oncologists and will deal with clinical and experimental aspects 
of cancers, new methods of exploration, and treatments. For 
information, write M. Schneider, Centre Antoine Lacassagne, 36 
Voie-Romaine, 06054 Nice Cedex, France. 


Physicists Summer School 


The American Association of Physicists in Medicine will offer 
a summer program, July 24—29, in Lexington, Kentucky. Course 
title is Physics of Clinical Nuclear Medicine. For information, 
write Guy H. Simmons, Nuclear Medicine Department, Veterans 
Administration Hospital, Lexington, Kentucky 40507. 

The association's annual meeting is scheduled for July 31- 
August 4 in Cincinnati, Ohio. Meeting information is available 
from James G. Kereiakes, E555 Medical Sciences Building, 
University of Cincinnati, Cincinnati, Ohio 45267. 


Tumor Ultrasound ‘77 


An international symposium on the science and Clinical practice 
of ultrasound diagnosis and localization of tumors will be Decem- 
ber 5 and 6 in London. The symposium will be in conjunction 
with the annual scientific meeting of the British Medical Ultra- 
sonics Group, December 7 and 8. A commercial and scientific 
exhibition will be held in conjunction with both meetings. For 
registration, abstract forms, or other details, write Dr. Ralph 
McCready, Department of Nuclear Medicine and Ultrasound, 
Royal Marsden Hospital, Downs Road, Sutton, Surrey, England. 


Nuclear Medicine Seminar 


The ninth annual seminar in nuclear medicine will be at Colby 
College and the Mid-Maine Medical Center in Waterville, Maine, 
August 14—19. Thirty hours of minisymposia along with lectures, 
workshops, and interesting cases will be presented by H. N. 
Wagner, T. G. Mitchell, P. O. Alderson, P. Mcintyre, E. Nickoloff, 
S. M. Larson, H. W. Strauss, and J. Langan. The course carries 
AMA Category | credit. Information is available from Dr. R. H. 
Kany, Director of Special Programs, Colby College, Waterville, 
Maine 04901. 


Carcino-Embryonic Antigen Symposium 


A symposium, Clinical Application of Carcino-Embryonic 
Antigen and Other Antigenic Marker Assays, will be October 
7-9 in Nice, France. Sponsor is the European Organization for 
Research on Treatment of Cancer. Inquiries should be sent to 
Mrs. F. Fein, Secretariat Symposium “Tumour Antigens; 36 
Voie Romaine, 06054 Nice Cedex, France. 


886 


New B Reader Test 


A new test for radiologists who wish to participate as B readers 
for the National Institute of Occupational Safety and Health is 
offered by NIOSH at Morgantown, West Virginia. The test con- 
sists of a series of chest radiographs which require interpretation 
using the International Labor Office classification of chest di- 
sease. Previous B readers will also be required to take the new 
test, prepared by R. H. Morgan of Johns Hopkins University in 
Baltimore. For information, write Phyllis Popovich, Receiving 
Center Section, Appalachian Laboratory for Occupational Safety 
and Health, NIOSH, Morgantown, West Virginia 26505. 


Diagnostic Ultrasound 1977 


The current state of the art in diagnostic ultrasound will be - 
covered in an intensive postgraduate course May 19 and 20 in 
Cambridge, Massachusetts. The format will consist of three 
half-day lectures and one-half day of informal sessions where 
course participants may meet with faculty. Sponsor is the 
Department of Radiology of Harvard Medical School. The course 
carries 13 hr AMA Category | credit. Additional information is 
available from the Associate Dean, Department of Continuing 
Education, Harvard Medical School, 25 Shattuck Street, Boston, 
Massachusetts 02115. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events 
appeared in journal issues indicated in parentheses. 

Dento-Maxillo-Facial Congress, June 4-8, Malmo, Sweden 
(December). 

External Beam, Interstitial, and Intracavitary Dosimetry 
—Principles; and External Beam, Interstitial and Intra- 
cavitary Dosimetry— Manual and Computer Methods of 
Calculation, two courses, July 5-15 and July 18-29, 
respectively, Houston, Texas (December). 

American Board of Radiology Examinations, written, 14 
selected sites, June 18; oral examinations June 6-11 and 
December 4—10, Philadelphia, Pennsylvania and Louisville. 
Kentucky (January). 

Colon in Age of Colonoscopy, course, June 10, New York 
City (March). 

Body Imaging Conference, October 8—16, Kauai, Hawaii 
(March). 

NeuroRadiology 77, congress, June 14—16, Rio de Janeiro 
and Sao Paulo, Brazil (March). 

Mammographic Training Program, continuing education 
course, 1 week sessions throughout 1 year in seven U.S. locations 
(April). 

Current Practices in the Management of Prostatic Can- 
cer, seminar, June 9, New York City (April). 

International Gastrointestinal Cancer 
November 6—11, Tel Aviv, Israel (April). 

Diagnostic Radiology Symposium, June 24-26, Seattle, 
Washington (April). 


Conference, 


Presidential Invitation: 


American Roentgen Ray Society Annual Meeting 


Dear Colleague: 


You are most cordially invited to attend the seventy- 
eighth annual meeting of the American Roentgen Ray 
Society at the Sheraton Hotel in Boston from Monday, 
September 26 through Friday, September 30, 1977. 

During planning we have tried to provide a broad pro- 
gram with scientific papers of interest to radiologists in 
practice situations of all types. New contributions to older 
modalities will be included along with nuclear medicine, 
ultrasonography, and computed tomography. The Caldwell 
Lecturer and Gold Medallist will be Godfrey Hounsfield, 
developer of the computed tomography scanner, whose 
topic will be “The Conception and Development of 
Computed Tomography” 

The committee for instruction courses, under the leader- 
ship of Eugene Gedgaudas, has enlisted the services of 
numerous new faculty members to instruct the refresher 
courses; many new courses will be available. Seventy 
courses will be offered in addition to the special categorical 
course on the gastrointestinal tract which begins the after- 
noon of Sunday, September 25, and continues during the 
instruction course period each day, concluding on Friday 
morning. Experts in different areas of gastrointestinal 
radiology will conduct the course. 

Again this year award papers will be presented by the 
societies for Pediatric Radiology, Neuroradiology, and of 
Gastrointestinal Radiologists. The paper judged by the 
ARRS Research and Education Committee to be the best 
submitted by a resident on a clinical application of radi- 
ology will receive the President’s Award. The winner will 
present the paper, receive a $1,000 honorarium, and 
a certificate. > 

The technical and scientific exhibits will be open through- 
out the meeting. This year the schedule has been planned 
to give you more opportunity to evaluate the newest tech- 
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nical developments presented by our commerical exhibi- 
tors. Their contribution to the meeting, arranged by 
George A. Kling, will be both important and educational. 
An excellent collection of scientific exhibits is also in prepa- 
ration and will be available for study both early and late 
each day. Ralph Alfidi has directed their selection and 
arrangement. 

The societies for Pediatric Radiology, Gastrointestinal 
Radiology, Uroradiology, and Photo-optical Instrumenta- 
tion Engineers will hold meetings sequential to or in 
conjunction with the American Roentgen Ray Society. 

The Local Arrangements Committee, under Robert E. 
Paul, has planned a fine program. Melvin Clouse will 
conduct the annual tennis tournament at the Boston 
Harbor Tennis Club, and Robert Wise has arranged the 
golf tournament at the Braeburn Country Club. The Ladies’ 
Committee, under Mrs. Robert E. Paul, has planned four 
exciting day trips including a tour of Boston's historic 
landmarks and the exciting new Faneuil Hall marketplace 
which has received so much favorable recognition. A 
trip to Quincy and Plymouth offers the opportunity to visit 
the ancestral home of the Adams family and that of the 
Pilgrims. Famous homes of architectural and historic 
interest will be visited on the Beacon Hill house tour. The 
Gloucester/Rockport tour provides an opportunity to visit 
the fishing village of Gloucester and the artists’ colony 
at the tip of Cape Ann. 

On behalf of Seymour Ochsner, society president, and 
the Executive Council, it is a pleasure to invite you to 
New England at a beautiful time of the year for what we 
know will be a scientifically rewarding and enjoyable 
experience. Do plan to join us in September. 


Sincerely, 
Harry Z. Mellins 
President-elect 


Advance Registration: 78th Annual ARRS Meeting 
Boston, Massachusetts, September 27—30, 1977 


If you plan to attend, please fill out the following form. 


Official badges and program booklets will be available at the registration desk in the 
Sheraton-Boston Hotel at the time of the meeting. 


Preregistration by mail will be accepted only until September 9, 1977. 


MAIL TO: THE AMERICAN ROENTGEN RAY SOCIETY 
20 North Wacker Drive, Suite 2920, Chicago, Illinois 60606 


Check one box, and include the proper fee in your envelope: 
O Member of the American Roentgen Ray Society (no fee). 
O Non-member (registration fee $25.00). 


C] Physician in training (registration fee $15.00). Be sure to include the certification on bottom 
of this form. 


Please print or type: C] Check here if you wish a program of events 
for spouses. Indicate the address to which 

| ee this is to be sent. 

Sa a a ae ere ee Name 


(name you wish to appear on badge) 


re aa eee A Street 


State or Province and zip saaa City 


State or Province and zip 


FOR PHYSICIANS IN TRAINING: 


is in training in my department. 
Department Chief 


Date Institution 
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Application for Hotel Reservations 
(DEADLINE - AUGUST 26, 1977) 


* AMERICAN ROENTGEN RAY SOCIETY 
SEPTEMBER 27 - 30, 1977 


LIST OF PARTICIPATING HOTELS AND RATES 


Hotel Singles Doubles 


*(1) Colonnade $42.00 $50.00 
(2) Fenway Howard Johnson $28.50 $34.50 
(3) Howard Johnson 57 Park Plaza $33.00 $41.00 


(4) Lenox Hotel and Motor Inn $29 to $39 $35 to $47 
(5) Midtown Motor Inn $30.00 $40.00 
(6) SHERATON—BOSTON—HEADQUARTERS HOTEL $39 to $53 $49 to $63 
(7) 1200 TraveLodge Motor Hotel $26.00 $32.00 


* Deposit required for first night. Send direct to hotel on receipt of confirmation. 





MAIL TO: 

ARRS Housing Bureau 

Greater Boston Convention & Tourist Bureau 
900 Boylston Street 

Boston, Massachusetts 02115 


CHOICE OF HOTEL First__- — = — — — Seconda ——— ěăě Third 


ACCOMMODATIONS Single O Double O Twin O 1 Bedroom Suite O Preferred Rate $ 
Roll-away Bed Requested O 2 Bedroom Suite O 


Please indicate any special accommodation needs due to a handicap 





E E E A a A 
ARRIVAL DATE__ CCAM Rooms held only until 6:00 PM 


unless otherwise specified 
DEPARTURE DATE AM PM 


INDIVIDUAL REQUESTING RESERVATION Name 
(Please type or print) 


_— rr eee 


Mailing Address 





ZIP 





(Name(s) of other room occupant(s) Setanta tena ig cas AE E 


(SEE REVERSE SIDE FOR MAP AND SPECIAL INSTRUCTIONS) 





Important Information: 
1. Reservations must be received by the Housing Bureau no later than AUGUST 26, 1977 in 


order to be assured of written confirmed accommodations. 


2. Written confirmation of your reservation will be sent to you by the hotel. Please allow 
2—3 weeks for confirmation. A 


3. All changes such as arrival date, departure date, type room and name changes must be made 
directly with the hotel after confirmation is received. 


4. If you plan to share a room, please send in only one housing form. Be sure to list all names 
of occupants of rooms. Assignment is delayed until complete information is received. 


5. Room assignments will be made in order received. If your choices are not available, the 
Housing Bureau will assign you to a comparable hotel. If rate requested is not available 
you will be assigned to the next closest rate available. 


6. Hotel reservations will be held only until 6:00 P.M. unless otherwise specified. 


7. PLEASE DO NOT CALL THE HOUSING BUREAU FOR RESERVATIONS. RESER- 
VATIONS MUST BE MADE ON THE OFFICIAL HOUSING FORM. 


HOTELS ja 
1. Colonnade 5. Midtown Motor Inn 
2. Fenway Howard Johnson 6. SHERATON—BOSTON 
3. Howard Johnson 57 Park Plaza HEADQUARTERS HOTEL 


4. Lenox Hotel and Motor Inn 7. 1200 TraveLodge Motor Inn 
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; Handle more chest studies 
without handling film. 
























-increase throughput and reduce film handling. 


if your department's chest film volume is heavy, 
Changex system can lighten your load. This 
compact system — including chest changer, tube 
support, film transport and Kodak automatic 
processor— lets the technologist take up to 100 
14 x 17 exposures without touching the film 

or handling individual cassettes. 


Inexperienced operators handle Changex with 
ease. After inserting a loading magazine, the 
tech just pushes a button to adjust the changer 
to the patient's height. The x-ray tube moves 
automatically, maintaining alignment. Inserting 
the patient's I.D. card advances the film and 
provides positive patient identification. 


Exposed film is transported automatically to the 
processor, eliminating trips to the darkroom. 
The technologist is free to concentrate on 
radiography and to handle more patients. 


Film quality is excellent. And the Kodak X-Omat 


M6A-N processor delivers reliable performance 4 
with minimum maintenance. So let Changex F 


a k to your GF ene. 





GE: leading the way in 
diagnostic imaging. 


GENERAL (6) ELECTRIC 


sortionately more at lower kVp 


tial output during the entire 





_ Weve improved 
the most 
baiar system 
on wheels. 


Same sharp AMX images...more ease and durability. 


Over 3,000 AMX units are in use today, more 


- than any other mobile system. Excellent imaging 


is the main reason. Precise kVp setting, plus a 
1.0 mm focal spot, provide outstanding film 
resolution. Now GE adds important new features 
that make AMX even better. 


1. New heavy-duty casters roll over rough 
surfaces with ease. 


2. New recessed wheels let the AMX slip through 
narrow doorways, and streamline the 
equipment’s overall appearance. 


3. Extended front bumper disconnects drive if 
any obstacle is contacted. Protects both 
operator and equipment. 


4. Special Drive-Assist gives you increased 
torque for climbing inclines up to 6°. 


5. Easy turning and positioning are provided bya : 


special drive system differential. 


6. New lower profile easily clears low Edao. 
and elevators. Ideal for older hospitals. 
Maximum focal spot-to-floor distance of | 
80 inches has been maintained. 


7. Unique foot-operated column lock koopa 
hands free for collimator positioning. 


8. Complete positioning flexibility and long 
reach let you solve virtually any positioning 
problem. Tube unit travels 60 inches vertically, 
15 inches horizontally on a telescoping 
column. Tube angulations: 90° to either side 
of vertical, 110° up and 10° down. Collimator 
can be rotated 90°. 


The versatile AMX is ideal for emergency room, 
CCU, pediatric and nursery patient exams... 
anywhere you need mobile imaging. It’s also the 


perfect backup unit during peak periods or 


power outages. Like all GE equipment, AMX is 
backed by our commitment to product quality 
and service. It’s our promise that you'll get many 
years—and many miles—of dependable AMX _ 
performance. Your GE representative has all the 
details plus AMX brdin for ato review. 
Contact him soon. 


General Electric Medical systems, $ 
Milwaukee, Toronto, Madrid. 


GE: leading thev way 
in mobile i imaging. 
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1,500 people, 100 locations. GE has the 
largest medical equipment service force in the 
U.S. Whether you’re in a remote rural area 

or major population center, you get prompt, 
reliable GE service. 


Fully trained and equipped. GE servicemen 
receive intensive training with experienced 
service specialists. They’re provided with 

a complete selection of sophisticated tools. 
And they continuously update their knowledge 
at GE’s multi-million dollar Medical Systems 
Institute, established in 1971. 
Plans have now been 
completed which will double 
the Institute’s size. 


Computerized parts supply 
system links 32 parts depots 
around the country. With this 
new system, 95% of needed 
parts are available in less than 
8 hours. 


‘eh ke M 
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is also the best. 





From planning, to installation, to followup 
service. Theserviceman assists GE 
architectural planners with your room layout. 

He also helps to “pre-stage’”’ GE systems 

before delivery. This optional service cuts 
installation time and cost by at least 50%. The 
serviceman participates in the actual installation 
of your system. And he follows up with routine 
maintenance and 24-hour emergency service. 


Planned Maintenance Service. Your 
department’s needs are unique. GE will tailor 
mg a PMS program to fit your 
patient load and exam 
requirements. 





Put the nation’s largest, 
best-trained service force to 
work for you. Talk to your 
GE representative. 


General Electric Medical Systems 
Milwaukee, Toronto, Madrid. 


GE: leading the way in service. 
GENERAL @@ ELECTRIC 
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AN INTRODUCTION TO THE PHYSICS OF NU- 
CLEAR MEDICINE by Paul N. Goodwin, Albert Einstein 
College of Medicine, Bronx, New York, and Dandamudi V. 
Rao, New Jersey Medical School, Newark. The principles 
and physics of nuclear medicine are presented in this book 
in a simple yet comprehensive manner. To aid self-study, 
problems and multiple-choice questions are included at the 
end of each chapter. Topics include a review of elementary 
mathematics, the structure of matter and the nature of ra- 
dioactivity, nuclear decay processes, the interaction of radia- 
tion with matter, scintillation detectors, scanners, gamma 
cameras and other imaging devices, radionuclides in nu- 
clear medicine, statistics of radiation measurements, radia- 
tion safety, and radiation dosimetry. Appendices present an 
alphabetical list of the elements, conversion factors, phys- 
ical data for some useful radionuclides, and answers to 
questions and problems. ’77, 164 pp. (6 3/4 x 9 3/4), 44 il., 4 
tables, $18.50 


UROLOGICAL RADIOLOGY OF THE ADULT MALE 
LOWER URINARY TRACT: Anatomy, Physiology, Pa- 
thology and Sequelae, Diagnosis and Management by R. W. 
McCallum and V. Colapinto, both of St. Michael’s Hos- 
pital, Toronto, Ontario, Canada. This comprehensive, well- 
organized monograph of the adult male lower urinary tract 
stresses radiological diagnostic procedures and relates de- 
tailed descriptions of the anatomy, physiology, etiology and 
pathology of the bladder, prostate and urethra. Radiolog- 
ical examinations of the bladder, prostate and urethra are 
extensively discussed and the literature is reviewed in detail 
with over 330 references and 250 original radiographs and 
illustrations. ’76, 377 pp. (6 3/4 x 9 3/4), 248 il., 2 tables, 
$35.50 


ANATOMICO-ROENTGENOGRAPHIC STUDIES OF 
THE SPINE (3rd Ptg.) by Lee A. Hadley, Syracuse Me- 
morial Hospital, Syracuse, New York. Over 900 roentgeno- 
graphic images are coordinated with actual anatomical 
conditions in this atlas. Of particular interest are the longi- 
tudinal follow-up studies of patients showing the anatom- 
ical effect incidental to trauma and resultant observable 
changes. The broad scope of study is revealed in the con- 
tents which includes development of the spine, disturbances 
of development, the cervical spine, vertebral arteries, poste- 
rior spinal articulations with innervation studies, spinal 
curvatures, infective spondylitis, tumors and tumorous con- 
ditions. "76, 560 pp. (6 3/4 x 9 3/4), 644 il., $19.75 


RADIONUCLIDE SCANNING IN CYANOTIC HEART 
DISEASE by Gary F. Gates, Univ. of California, Los An- 
geles. A new, unique application of nuclear medicine in the 
clinical management of children with cyanotic congenital 
heart disease is described in this monograph. Following 
intravenous administration of 99mTc-macroaggregated al- 
bumin and total body scanning with a scintillation camera, 
accurate calculation of right-to-left shunting can be 
achieved without cardiac catheterization. Furthermore, the 
distribution of pulmonary arterial blood flow between the 
lungs can be determined. The procedure is described com- 
pletely and in great detail. Steps used in performing the 
examination are fully outlined and possible pitfalls and 
sources of error are discussed. ’74, 114 pp., 88 il., 5 tables, 
$15.00 


AN ATLAS OF POLYTOME PNEUMOGRAPHY by 
Taher E] Gammal and Marshall B. Allen, Jr., both of Med- 
ical College of Georgia, Augusta. Assisted by Paul Dyken. 
This atlas presents a large number of studies which supple- 
ment the study of normal anatomy of the cerebrospinal 
fluid pathways and provide comparison for the identifica- 
tion of abnormal structures. Concentration is on the find- 
ings of polytome pneumography but, where possible, 
correlations are made with angiography, positive contrast 
ventriculography, and CAT examination. Relative values of 
these different examinations are demonstrated. Topics in- 
clude normal CSF pathways, atrophy, hydrocephalus, intra- 
sellar subarachnoid recess—sellar and suprasellar lesions, 
and metasellar mass lesions—herniations. ’77, 480 pp. (8 
12 x 11), 729 ik $39.50 


THE PHYSICS OF RADIOLOGY (3rd Ed., 4th Ptg.) by 
Harold Elford Johns and John Robert Cunningham, both 
of the Univ. of Toronto, Toronto, Ontario, Canada. In the 
Third Edition of this text, the emphasis shifts from 200 kv 
and caesium 137 radiation toward higher energy radiations. 
Numerous sections devoted to computer techniques and 
information dealing with the solid state dosimeter lithium 
fluoride are included. Other topics include the concepts of 
kerma, particle fluence and energy fluence. Radiology 
called this book ‘‘a valuable addition to the radiological 
physics literature,” and said that ‘’no radiology resident, 
practicing radiologist, or radiological physicist should be 
without a copy of this book at hand. It is one of the best 
texts on the subject available.” ’77, 812 pp. (6 1/8 x 9 1/4), 
398 il., 92 tables, $25.75 


ELEMENTS OF RADIATION PROTECTION by Ronald 
V. Scheele and Jack Wakley, both of the Univ. of Virginia 
School of Medicine, Charlottesville. The basic ideas and 
practical aspects of radiation protection are developed by 
coordinating material from several disciplines. Preliminary 
chapters deal with atomic structure, ionizing radiations, 
radioactivity, X-rays and the interaction of radiation with 
matter. The mechanisms of biological damage and the fac- 
tors of radiation damage are outlined along with the acute 
and long-term biological manifestations of radiation expo- 
sure. Technological developments and practical suggestions 
are presented for reducing the exposure of patients, physi- 
cians and technologists in diagnostic radiology, nuclear 
medicine and radiation therapy. ’75, 112 pp., 15 il., 10 ta- 
bles, $7.95, paper 


ROENTGEN EXAMINATIONS IN ACUTE ABDOM- 
INAL DISEASES (3rd Ed.) by J. Frimann-Dahl, Ulleval 
Hospital, Oslo, Norway. This Third Edition is primarily 
concerned with roentgen anatomy of the abdomen and di- 
agnosis of the most important acute abdominal diseases. 
Diagnosis of lesions, emergencies requiring immediate di- 
agnosis, and the important role of roentgen examination in 
correct diagnosis and treatment are among the topics dis- 
cussed. Acute abdominal diseases often require instant treat- 
ment, and since a prolonged discussion of cases is 
frequently impossible, this book will be a valuable informa- 
tion source for radiologists, students in diagnostic radi- 
ology, and emergency room surgeons to have close at hand. 
74, 632 pp., 614 il. (4 in full color), $29.50 
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The Lungs in 
Hodgkins Disease 


As a rule, when the lungs are involved in Hodgkin’s 
disease, so are the mediastinal lymph nodes. Of the 
following examples, all but Case | followed the rule. 


CASE I: When first exam- 
ined, this twenty-year-old 
female had fever and bi- 
lateral cervical adenopa- 
thy. At this time, the roent- 
gen study of her chest 
revealed no abnormali- 
ties. Three months later, 
however, both lungs re- 
vealed changes without 
mediastinal or hilar ade- 
nopathy. 


FIG. A: 

A segment of the right 
hemithorax taken from 
this patient's original 
chest examination re- 
veals no abnormalities. 


FIG. B: 

The same segment of 
the right hemithorax (as 
demonstrated in Fig. A) 
three months later. Inter- 
stitial and vascular 
changes are dramatic. 


CASE Il: A nineteen-year-old male 
with chills, fever, inguinal adenopathy 
and weight loss. 

It is not difficult to imagine that the 
infiltrates seen in Case | might have 
eventually developed a similar degree 
of parenchymal, mediastinal and pleu- 
ral involvement (arrows). 


Radiographs and caption material from the American Col- 
lege of Radiology— An Atlas of Tumor Radiology—-Year- 
book Medical Publishers, Inc. Reprints of this and subse- 
quent reports available upon request. Please write 
Eastman Kodak Company, Dept. 740B, Radiography Mar- 
kets Division, Rochester, New York 14650. 





| CASE Ill: A thirteen-year-old boy with fever and weak- 
ness. The original chest radiograph, Fig. A, reveals 
mediastinal adenopathy, hilar adenopathy, plus early 
bilateral parenchymal invasion. 

Six months later, Fig. B, following radiation therapy 
and chemotherapy, the right hemithorax reveals pro- 
gressive disease with pleural involvement (arrows). 
The left hemithorax seems somewhat improved. 


CASE IV: A twenty-four year-old female who suddenly 
developed chills, fever, and rusty sputum. Whereas usu- 
ally a lung mass associated with hilar and mediastinal 
adenopathy of the type seen in Fig. A suggest broncho- 
genic carcinoma, this patient’s age and history favored 
a more acute process. The shaggy and irregular superior 
margin of the mass, the bronchial distortion and small 
cavities demonstrated by body section radiography Fig. B, 
are noteworthy This proved to be Hodgkin's disease. 


Diagnoses of lung problems like these—or any other patient prob- 
lem—can be capably supported or strengthened by quality radi- 
ography, using your skills and high-quality x-ray products. 

At the left is the Kodak RP X-Omat processor, model M7A. The 
processor that’s designed for economy, convenience, and quick 

j access to quality radiographs. 

» What's new is: it runs on cold water. You don't need a hot- 
water supply or special mixing valve. It helps save energy. cut 
water heating costs, and deliver high-quality, ready-to-read radi 

| ographs in 2⁄2 minutes. Consistently. 

o Kodak also offers a wide choice of films for your specific needs 
~ —automatically processable. And the durable Kodak X-Omatic 
cassette that provides intimate screen-film contact 
for a high-quality image. 
Ask your Kodak Technical Sales Representative 
for further information. Or consult your medical x-ray 
products dealer. A commitment to quality. 














Still making Daguerreotypes, probably. 

Instead, photography is a billion-dollar business 
today. Because inquiring minds, trained and honed on 
college campuses, started looking into chemicals and 
film and lens. 

Life-saving pharmaceuticals. Hunger-fighting new 
rice and new wheat. Petrochemicals. Radio. Television. 
The list of billion dollar industries that got their start 
in college-trained minds is startling. 

You don’t want the flow of college-bred new ideas, 
improvements, inventions to stop. Ever. Not if you're a 
good businessman. 





WHERE WOULD THE CAMERA 
HAVE BEEN, 
WITHOUT 


A COLLEGE EDUCATION? 








So perhaps you'd better take a good hard look at 
how much your company is giving to higher education. 
Because inflation has hit colleges and universities even 
harder than most. 

Freedom to experiment is the first casualty of tight 
budgets. 

For the sake of the future, “Give to the college of 
your choice. Now.” Who knows what billion-dollar 
business of tomorrow is germinating on some college 
campus today. 


x 





a Council for Financial Aid to Education, Inc. 
AE 680 Fifth Avenue, New York, N.Y. 10019 
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The UN means 





How would you like a new 
market of two billion customers? 
The UN is creating it by helping 
developing nations develop. g% 


Raw materials? The UN S$ ss 


Development Program has 
unearthed mineral deposits worth 
over $40 billion. Iron. Bauxite. 
Copper. Manganese. Tin. 

You see, the UN is the only 
place where economic issues are 
dealt with on a worldwide basis. 
By helping countries grow, new 
markets are created. American 
business benefits from the 
increased demand for products and 
services. And these countries often 
become sources for much needed 
raw materials. 

Eighty percent of American 


contributions to the United Nations 
Development Program come 

back to the United States in the 
form of new business. 

Other things the UN does to 
help business? A UN commission 
is codifying laws of international 
trade so that importers and 
exporters will know exactly what 
their rights are and when they 
should get paid. 

The UN protects your work 
force too. It keeps track of diseases 


lB 









like flu so that inoculations can 
be prepared in time, preventing 
epidemics and absenteeism. For 
those of you who fly internationally, 
the UN has made English the 
language spoken by all pilots and 
control towers. And who do you 
think regulates all international 
postage and telecommunications? 
The UN means business. 
American business should know. 


Get the whole story. Send for a free booklet, 
United | 
46th 


“The You in the UN. Write to: 
Nations Association—U.S.A., 345 E. 
| Street, New York, New York 10017. 


| Name 


| Address 
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Stratomatic H. Stratomatic U. And now Rugged and sturdy. To ensure stability, so 





Exatome.CGR’s latest effort to important for film excellence. 
bring true tomography y TEA Selections of fulcrum levels 
within the reach of every C : | ee (0 to 250mm), tomographic 


hospital and clinic. 
Exatome offers 
the essence of 
Stratomatic proven 
performance, yet 
costs no more than some 
over-designed linear units. 
Exatome is versatile. 
An all ’round system that lets you And Exatome even offers a 
perform table top and Bucky choice in generator systems, single 
examinations with tube angula- phase or three phase. To adapt 
tions up to 25 degrees. ~ to your budget and available 
Zonography (IVP’s, IVC’s) | power supplies. 


modes (linear in any direction, 
circular and tri- 
spiral), angles (from 8 
to 40 degrees) are 
‘ pushbutton operated 
wey at tableside; as is posi- 

= <4 tioning of the tube for routine 

radiography. 













and tri-spiral tomog- CGR's Exatome— 
raphy—recognized as extending x-ray vision for 
superior for chest as today’s radiologist. 

well as bone examinations. Call your CGR repre- 


The unit, and its 
tomographic features, have 
been trimmed to the 
absolute necessities. 


sentative today for the latest 
information on Exatome 
—or any of CGR's 
tomographic systems. 





CGR MEDICAL CORPORATION 
2019 Wilkens Avenue 
Baltimore, Maryland 21223 
(301) 233-2300 

CGR CANADA Ltée-Ltd. 

500 Boulevard de |’‘Aéroparc 
Lachute, Québec, Canada 
(514) 562-8806 
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Hanley Space Saver X-Ray and Medical Record Cabinets 
are installed in most hospitals in America. 


Top quality and low price is the reason. 
5 compartment with doors—$199.50 
5 compartment less doors—$171.50 
Brochure F.O.B. Factory 


AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS 


HANLEY MEDICAL EQUIPMENT CO. 
5414 South Grand X-Ray Division St. Louis, Mo. 63111 


In reply to advertisers 
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with ethol 90, you always win. 


Ethol 90 is not just another 
film developer . .. it’s the first 
and original 90-second devel- 
oper used by leading hospitals 
the world over and recom- 
mended by foremost manufac- 
turers of automatic processors. 
It is used in an extremely broad 
range of applications includ- 
ing X-Ray, cineflure, electron 
microscopy, holography, cardi- 
ology and macrophotography. 


Available both powder or liquid form. Replenishers available. 
See your X-Ray Supply House or write directly to: 


ETHOL CHEMICALS, INC./1808 N. Damen/Chicago, lil. 60647/(312) 278-1586 





Do you want to work at 70°, 
80°, 90°? Do you want to pro- 
cess for 90, 120 or 180 sec- 
onds? Ethol 90 will provide 
optimum results under all con- 
ditions. It is a fine grain, normal 
contrast, long scale, very rapid 
working developer. The com- 
pensating action in push proc- 
essing gives a minimum in- 
crease in grain, will not block 
highlights or diminish shadows. 


RADIOLOGY 





In cineflure film processing ra- 
diation factors may be reduced 
by 50% or more with Ethol 90 
and still provide much im- 
proved contrast and clearer 
film base than other develop- 
ers. Ethol 90 gives a lower tube 
load, therefore longer life. It 
works in low gain, borderline 
image tubes. There is less radi- 
ation to doctor and patient and 
fewer repeat examinations. 





“Vol. 128 May 1977. 


DIAGNOSTIC IMAGING 


Renal Cyst Puncture and Aspiration: A Survey of Complications. £. K. Lang ~ 


Angiographic Patterns of Posttraumatic Renal Scarring. J. a. Naidičh, T T. P. Naidich, R. M. Pudlowski 
R. S. Waldbaum, R. A. Hyman, and H. L. Stein “il a 


Advantage of Intraarterial over Intravenous Vasopressin Infusion ii in Gastrointestinal Hemorrhage. G. B. Davis, 
J. J. Bookstein, and M. N. Coel 
Intraarterial Analgesia in Peripheral Arteriography. D. F. Guthaner, J. F. Silverman, W. G. Hayden, and L. Wexler 


Subselective Angiography in Localizing Insulinomas of the Pancreas. M. E. Clouse, P. Costello, M. A. Legg, S. J. 
Soeldner, and B. Cady 


Cholangiopancreatography and Pancreatic Cvisisay’ in Carcinoma of the Pancreas. R. A. Wilkins and A. Hatfield 
Radiologic Manifestations of Esophageal Lymphoma. A. L. Carnovale, H. M. Goldstein, J. Zornoza, and G. D. Dodd 
Retrograde Prolapse of the lleocecal Valve. H. P. Hatten, Jr., L. Mostowycz, and P. F. Hagihara 


Computed Tomography of Abdominal Paraaortic Lymph Node Disease: Preliminary Observations with a 6 
Second Scanner. W. H. Marshall, Jr., R. S. Breiman, G. S. Harell, E. Glatstein, and H. S. Kaplan 


Computed Tomography and Obstructive Biliary Disease. T. R. Havrilla, J. R. Haaga, R. J. Alfidi, and N. E. Reich 


Serial Scintigraphy of Choledochal Cysts Using '*'l-Rose Bengal and !*'I-Bromsulphalein. Y. Oshiumi, 
C. Nakayama, K. Morita, Y. Numaguchi, |. Koga, and K. Matsuura 


Combined Radionuclide and Ultrasonic Assessment of Upper Abdominal Masses in Children. G. F. Gates and 
J. H. Miller 


Persistence of the Fetal Circulation: Radiologic Considerations. E. F. Silverstein, K. Ellis, W. J. Casarella, C. N. 
Steeg, and W. M. Gersony 


Effect of Kilovoltage on Detectability of Pulmonary Nodules in a Chest Phantom. £E. E. Christensen, G. W. Dietz, 
R. C. Murry. J. G. Moore, and E. M. Stokely 


Reliability of Computed Tomography: Correlation with, Neùropathologic Findings. H. Mori, C. H. Lu, L. C. Chiu, 
P. A. Cancilla, and J. H. Christie 


Subchondral Cysts (Geodes) in Arthritic Disorders: Pathologic and Radiographic Appearance of the Hip Joint. 
D. Resnick, G. Niwayama, and R. D. Coutts 


Charcot’s Joint: Two New Observations. R. B. Harrison 

Myositis Ossificans: Diagnostic Value of Arteriography. /. Yaghma/ 

Odontoid Fractures in Metastatic Breast Carcinoma. J. F. Lally, J. |. Cossrow, and M. K. Dalinka 
Dose Reduction in Xeroradiography of the Breast. W. G. Van de Riet and J. N. Wolfe 


Computerized Radiographic Reporting in a Community Hospital: A Consumer's Report. R. A. Seltzer, G. W. 
Reimer, L. R. Cooperman, and S. B. Rossiter 


Diagnostic Oncology Case Studies: Gastric Ulcer in a Young Man with Apparent Healing. Contributed 
by A. Fremland 


r 


RADIATION ONCOLOGY 
Lymphography in the Staging, Treatment Planning, and Surveillance of Ovarian Dysgerminomas. P. Markovits, 
C. Bergiron, C. Chauvel, and R. A. Castellino 


Cytochemical and Immunologic Evaluation of Women Treated for Squamous Cell Carcinoma of the Cervix. 
Z. L. Olkowski, J. R. McLaren, S. A. Wilkins, A. J. Maruszczak, D. Maruszczak, and A. B. Kirchner 


CASE REPORTS 
Superselective Transcatheter Embolization of Traumatic Renal Hemorrhage. S. D. Richman, W. M. Green, R. Kroll, 
and W. J. Casarella 
Crossed Fused Renal Ectopia with Renal Dysplasia. W. W. Daniel and B. Datnow 


Spinal Cord Compression-and Hematoma: An Unusual Complication in a Hemophiliac Infant. L. D. Cromwell, 
C. Kerber, and P.C. Ferry >œ > 


Orbital Enlargement Secondary to Paranasal Sinus Hypoplasia. J.-P. Bierny and R. Dryden 


Solitary Renal Cell Carcinoma Metastasis in Paget's Disease Simulating Sarcomatous Degeneration. F. A. 
Burgener and P. E. Perry. 


Suture Granuloma Simulating Recurrent Carcinoma. /. A. Shauffer and J. Sequeira 


aa abrir Polypoid Lipomatosis of the Colon. D. M. Danoff, H. L. Nisenbaum, W. B. Stewart, R. C. Moore, and E. B. 
lahassey 


Incompetence of the Sphincter of Oddi in the Newborn: Report of Two Cases. G. O. Atkinson, B. B. Gay, Jr., 
J. W. Patrick, and T. Vanderzalm 


Duodenal Duplication Cyst: Sonographic and Angiographic Features. A. M. Fried, C. M. Pulmano, and L. Mostowycz 


TECHNICAL NOTES 
Pseudowidening of the Carinal Angle. D. /. Rosenthal and F. M. Hall 
Percutaneous Replacement of a Biliary T Tube. A. B. Crummy and W. D. Turnipseed 
Turn Onto Your Back, Please. R. A. Berg 
Simple Technique to Salvage the Image on Overexposed Film. A. H. Kirkpatrick 


Guest Editorial: Computed Tomography versus Skull Abstracts of Current Literature 
Radiography. M. A. Weinstein. News 
R. J. Alfidi, and P. M. Duchesneau 873 78th ARRS Meeting and Hotel Reservations 
Letters 874 





American 
Journal of 
Roentgenology 


June 1977 





Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you dont 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate sacs cc contains: 
neka P y q sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 g 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 


Sensitivity Test: If indicated in the patient’s history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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_ Fleet Barium EnemaPrep Kits: 
ie Make us your 
. firstchoice for fewer retakes. 


The greatest defect in colon examinations is in offers Fleet® Bisacodyl suppository. Prep Kit 2 

the preparation of the colon." offers a large-volume disposable Fleet® Bagen- 
Fleet® Barium Enema Prep Kits systematize ema. And Prep Kit 3 offers our new Fleet® Bisa- 

and improve colon prepping because they con- codyl enema. And all three Prep Kits have easy- 





form to the recommended method which pro- to-follow instructions with a choice of flexible 
vides a combination of diet, hydration and time-tables to fit your schedule. 
proven laxation which stimulates the large and With Fleet Barium Enema Prep Kits, you'll be 


small intestines.* The result? Cleaner colons, 
clearer x-rays and fewer retakes. 

All Fleet Prep Kits offer three laxative 
Steps: 112 oz. of Fleet" Phospho;Soda 
followed by four Fleet® Bisacodyl tablets, 
plus a final cleansing 
step. Prep Kit 1 


_ sure of convenient, depend- 
= able, effective colon prep- 
Jing every time. And that's 
reason enough to make 
sleet Prep Kits your 

first choice for fewer 
retakes. 
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"Fleet Barium Enema Prep Kits 
© for cieaner colons, clearer x-rays and fewer retakes. - 


i 
Fleet. C.B. Fleet Co., Inc. : 
Lynchburg, Va. 24505 ; 


1Dr. R.E. Miller, Ad Hoc Committee on Detection i 
of Cancer of the Colon, Detection of Colon Lesions. i 
American College of Radiology, (Chicago, IIl., 1973) p. 76. h 
2 ; 





Machlett 
or neuroradiography 


dynamax 668E 


ynamax 78E 
orocedure-designed 


x-ray tubes 


Designed for the exacting techniques of 
neuroradiography Machletts Dynamax 78E and 
Dynamax 68E inserts feature a large focus to 
permit the use of heavy-duty angiographic 
procedures with conventional films and screens. 


Dynamax 78E 10/57 inserts biased for small 
focus will resolve 7 1/2 lines per millimeter at 
3-power magnification at 100 mA and 70 kVp. 


Dynamax 68E 13/87 inserts biased for small 
focus will resolve 5 lines per millimeter at 2-power 
magnification at 140 mA and 70 kVp. 


bpr complete information contact your x-ray 
baler or 


e Machlett Laboratories, Incorporated 
163 Hope Street 


amford, Connecticut 06907 
DENAN 





Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pieasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 


are appreciated by the patient at home, by 


the nursing staff at the hospital. 
“References available on request. 


-PREP Liquid 


Standardized extract of senna fruit) 


O prep the bowel for radiography 


-Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


¥RIGHT 1971, GRAY PHARMACEUTICAL CO./NORWALK, CONN. 06856 B6374 124473 
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If you have been looking into new 
R/F systems and have the feeling 
you have seen it all before, you just 
haven t looked into Litton. 

We ve changed. 

For years now, Litton has been 
selling good, reliable systems. We've 
minimized modifications in order to 
concentrate our efforts on coming 
out with a truly innovative line of 
systems. 

They are here. Today. 

A complete line of sleek new 
tables and fast, linear-sequence 
generators. Whatever system you ve 
wished for, you can now have... 
designed to 1980 standards, with 
this broad Litton line of radiographic 
components. 


New Litton R/F Systems put you 





Applying biotechnology moved up 
our timetable. 

“Biotechnology” is a discipline 
that says a system should be 
designed from the floor up with the 
needs of the people who use it 
foremost in mind. 

These new 1980 Litton R/F 
systems “clean up” the clutter. 
Tables are less encumbered. Low- 
profiles make it easier for children 
and infirm patients to get on and ps 
off. Warm rosewood tops make 
them less visually threatening. 

And, biotechnology adds power- 
assist for the operator to make 
movements smooth and easy. 

But, for real efficiency, consider 
what we've done for your generator. 


and your patients a step ahead! 


For example, linear-sequence 
pushbuttons on our new single- 
phase unit make technique selection 


fast and reduce haste-caused retakes. 


The console almost literally “talks” 
to the operator with clear LED 
displays. Illuminated data eliminates 
confusion in parameter selection. 
Once you've seen the 1980 Litton 
R/F systems, you may never want 


to look at another 1977 system again. 


Let us show you. 

Ask your Litton representative 
about delivery information and let 
him present an R/F system that will 
put you—and your patients—a step 
ahead, today! 
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‘Liquid 


POliDar wis 
Super AL 


A Total System 


For double - contrast 
examination of the colon. | 


Satisfactory results in the dou- 
ble-contrast examination of the 
colon require special attention to 
two aspects of the procedure. 









First, the barium sulfate formu- 
lation. Our Liquid Polibar (56% 
w/w) is a bubble-free, non-pre- 
cipitating uniform suspension 
formulation ... with proper flow 
and coating characteristics. No 
blending required and once rou- 
tines are established, you can rely 
on its consistency. 


One pedunculated and one smaller sessile polyp at the 
The second concern is with the apex of the sigmond loop. 


proper apparatus. The F-7-EM Film Courtesy of Richard Palmer Gold M.D Columbia Presb. Medical Center N.Y 
system is unique in that 1/2” lumen 

tubing attached to the enema bag is 

utilized — for freer, more uniform flow. 

Miller Air Retention Tip, with or without 

optional cuff completes the system. 


A total system for ease of administration e-z-Em 7 Portland Ave. 
and consistently reliable radiological results. Westbury New York 11590 
For additional literature, write: | | (51 6) 333 8230 


International Affiliates: E-Z-EM Rooster B. V.. Infirmeriestraat 6-8. Rotterdam 16, Netherlands 
E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La Villa No 882. Zona Industrial Vallejo. Mexico 16 D E B 
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This new book can help you 
make quality control 

an integral part 

of your nuclear medicine 
system design... 


A New Book! 

QUALITY CONTROL 

IN NUCLEAR MEDICINE: 
Radiopharmaceuticals, Instrumentation and 
In-Vitro Assays 


This extraordinarily comprehensive reference is written for all 
persons involved in the current use and further evolution of nuclear 
diagnostic systems. It is designed to improve the quality of the 
interaction between the patient and the diagnostic system: to 
provide you with the “how-to” for keeping an advanced 
technology in practical service to human needs. Quality control is 
presented as an integral part of system design and function, and 
nuclear medicine is described from a system analyst’s point of 
view. This is the first book to present a complete collection of 
quality control testing procedures and to show how to use these 
procedures to maintain overall system performance. Sixty-two 
outstanding, international clinicians and scientists contribute their 
diversified skills and specialized knowledge on all aspects of the 
field — from general philosophy to specific step-by-step proce- 
dures. Their in-depth discussions grew out of a post-graduate 
course given at Johns Hopkins University Medical School. The 
book is divided into sections covering the major system 
components: the nuclear diagnostic system; human factors; and 
the rationale and procedures for radiopharmaceutical usage; 
nuclear instrumentation; and in-vitro assays. High-quality illustra- 
tions and cartoons clarify the points presented. For your easy 
reference, the 17 general procedures discussed are highlighted in 
the table of contents. In addition, exhaustive appendices and 
glossaries summarize technical terminology, and such related 
subjects as the Federal register of radioactive drugs. The scope and 
excellence of this reference promise to give it an unrivaled position 
in nuclear medicine literature. It is timely, accurate, and thorough 
in its presentation. Why not see for yourself? Order your copy 
today. 


Edited by Buck A. Rhodes, Ph.D.; with 62 contributors. June, 


1977. Approx. 544 pages, 7" x 10", 293 illustrations. About 
$39.50. 


ORDER BY PHONE! 
Call (800) 325-4177 ext. 10. In Missouri call collect — (314) 


872-8370 ext. 10. 9 am to 5 pm (CDT), Monday through 
Friday. 


MOSBY 
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IN TODAY’S RADIOGRAPHY AND THE 

NEW DIAGNOSTIC MODALITIES,OUR 
IMAGING PRODUCTS CAN BE THE 
SOLUTION TO YOUR IMAGING PROBLEMS. 


Kodak’s experience in making quality products for photographic and 
radiographic images goes back many years. And today, that same exper- 
tise and technology is being applied to the new diagnostic modalities. 
The result is a combination of high image quality with speed, efficiency, 
and economical performance. 


As always, the strength of Kodak's In Kodak X-Omatic cassettes, for ex- 
imaging technology is in radiography. ample. Durable, lightweight, easy to use. 
In Kodak medical x-ray films, for And for the changing needs of the 
example. A variety of films for your spe- new world of diagnostics, Kodak offers 
cific needs, each designed to provide high films for recording the information gen- 
image quality. Films for general radiog- erated by these new technics. Films for 
raphy. Films for special imaging technics: nuclear medicine. ..for recording multi- 
duplication, subtraction, spot filming, ple, single, or dynamic images . . .with sin- 
photofluorography, and cinefluorography. gle and double emulsions .. .with spectral 
And many others, including Kodak rare sensitivities compatible with cathode-ray 
earth screens and films and a screen tube displays. Films for CT scanning... 
and film for mammography. for ultrasound . . . for thermography that 
In Kodak automatic processors, for can capture a wide range of gray tones. 
example. The 90-second high-volume For more information, contact your 
Kodak RP X-Omat processor, model x-ray products dealer. Or write: Eastman 
M6A:-N, and the smaller 150-second Kodak Kodak Company, Dept. 740-B, Rochester, 
RP X-Omat processor, model M7A, that New York 14650. 
uses tap water to wash films. Both can use 
Kodak's carefully formulated chemicals bm 
that offer potential economies through 
lower replenishment rates. ULTRASOUND * NUCLEAR MEDICINE « THERMOGRAPHY 
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Until now, ultrasound as a diagnostic 
tool has been viewed as a beautiful 
idea...attractive for many reasons, 
with great potential for expanding 
your diagnostic capabilities...but 
still more of an art than a science. 

Now the new Litton 300L com- 
puterized tri-mode ultrasound system 
has transformed this idea into 
beautiful reality. 

The Litton 300L computer permits 
the operator to select more process- 
ing procedures, automatically 
enhances the data and improves 
accuracy of distance measurements. 
The number of controls needed has 
been reduced and total patient 
processing simplified. 

No elaborate set-up time. Faster 
patient thruput. 


Modular and mobile. Control con- 
sole and twin TV monitors can be 
individually positioned for optimum 
viewing ease. In fact, the compact 
modularity of the Litton 300L is 
what makes it so beautiful. 

Clinical usefulness improves, 
reproducibility of images is 
enhanced and serial examinations 
can be accurately done by the 
Litton 300L. Zoom circuitry lets the 
operator visualize an area of interest 
without loss of reference. 

If you have been considering 
ultrasound but wanted more science 
and less art, let the new Litton 300L 
show you the perfect marriage: 
human-engineered ultrasound with 
computer assistance. 

Ask your Litton representative or 
write for a comprehensive brochure. 














makes ultrasound beautifully simple. 
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— Excellent image quality 
— Rapid visualization of renal pelvis, ureters, and bladder... maximal opacification b 
of renal passages may begin as early as 5 minutes after injection 


— 8 indications* 
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Aortography Selective renal arteriography Pediatric angiocardiography Selective visceral 
arteriography 

Selective coronary Left ventriculography performed 

arteriography following coronary arteriography 
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Peripheral arteriography Excretion urography 
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“For dosage and administration recommendations. 
see package insert. 


Please see following page for brief summary. 





RENOGRAFIN'‘-76 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) is supplied as a sterile, aqueous solution providing 66% 
diatrizoate meglumine and 10% diatrizoate sodium with 0.32% sodium 
citrate as a buffer and 0.04% edetate disodium as a sequestering 
agent. The solution contains approximately 37% (370 mg./ml.) bound 
iodine and approximately 4.48 mg. (0.19 mEq.) sodium per ml. 
CONTRAINDICATIONS: In patients with a hypersensitivity to salts of 
diatrizoic acid. Urography contraindicated in patients with anuria. 
WARNINGS: A definite risk exists with the use of contrast agents 
in excretion urography in patients with multiple myeloma. There 
has been anuria with progressive uremia, renal failure and death. 
This risk of the procedure in these patients is not a contraindica- 
tion; however, partial dehydration in preparation for study is not 
recommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including dialysis, 
has been successful in reversing this effect. Myeloma should be 
considered in persons over 40 before undertaking urographic 
procedures. 

In cases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks, 
radiopaque materials should be administered with extreme caution, 
however, an absolute minimum of material should be injected, the 
blood pressure should be assessed throughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected |.V. or intra-arterially. Although a history of sensitivity to 
iodine per se or to other contrast media is not an absolute contraindica- 
tion, administration of diatrizoate requires extreme caution in such 
cases. Perform thyroid function tests prior to administration of 
Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) since iodine-containing contrast agents may alter the test 
results. 

Weigh the inherent risks against necessity for performing angiocar- 
diography in cyanotic infants and patients with chronic pulmonary 
emphysema. In pediatric angiocardiography, a dose of 10 to 20 ml. 
may be particularly hazardous in infants weighing less than 7 kg.; this 
risk is probably significantly increased if these infants have preexisting 
right heart “strain,” right heart failure, and effectively decreased or 
obliterated pulmonary vascular beds. Perform urography with extreme 
caution in persons with severe concomitant hepatic and renal disease. 
Perform selective coronary arteriography only in selected patients and 
those in whom expected benefits outweigh the procedural risk. Per- 
form selective visceral arteriography with extreme caution in presence 
of severe generalized atherosclerosis, specifically with plaques or 
aneurysms at level of iliac or femoral arteries. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P.) in pregnant patients only when the 
physician deems its use essential to the welfare of the patient since 
safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular pro- 
cedure. Appropriate facilities should be available for coping with situa- 
tions which may arise as a result of the procedure and for emergency 
treatment of severe reactions to the contrast agent itself; competent 
personnel and emergency facilities should be available for at least 30 
to 60 minutes after |.V. administration since delayed reactions have 
been known to occur. These severe life-threatening reactions suggest 
hypersensitivity to the contrast agent. A personal or family history of 
asthma or allergy or a history of a previous reaction to a contrast agent 
warrants special attention and may predict more accurately than pre- 
testing the likelinood of a reaction although not the type nor severity of 
the reaction in the individual. The value of any pretest is questionable. 
The pretest most performed is the slow I.V. injection of 0.5 to 1.0 ml. of 
the preparation prior to injection of the full dose; however, the absence 
of a reaction to the test dose does not preclude the possibility of 
reaction to the full diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the examination 
should be re-evaluated. If deemed essential, examination should pro- 
ceed with all possible caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close observation and 
facilities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with liver dysfunc- 
tion who were given oral cholecystographic agents followed by uro- 
graphic agents; therefore, if known or suspected hepatic or biliary 
disorder exists, administration of Renografin-76 (Diatrizoate Meglu- 
mine and Diatrizoate Sodium Injection U.S.P.) should be postponed 
following the ingestion of cholecystographic agents. Consider the 
functional ability of the kidneys before injecting the contrast agent. Use 
cautiously in severely debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of thrombosis when using 
percutaneous techniques. Since contrast agents may interfere with 
some chemical determinations made on urine specimens, collect urine 
before or two or more days after administration of the contrast agent. 
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In excretion urography, adequate visualization may be difficult or 

impossible in uremic patients or others with severely impaired renal 
function (see Contraindications). In aortography repeated intra-aortic 
injections may be hazardous; this also applies to pediatric angiocar- 
diography particularly in infants weighing less than 7 kg. (see Warn- 
ings). In peripheral arteriography, hypotension or moderate decreases 
in blood pressure seem to occur frequently with intra-arterial (brachial) 
injections; this is transient and usually requires no treatment. Monitor 
blood pressure during the immediate 10 minutes after injection. It is 
recommended that se/ective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced personnel, ECG 
monitoring apparatus, and adequate facilities for immediate resuscita- 
tion and cardioversion. 
ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized 
feeling of warmth are the reactions seen most frequently with intravas- 
cular injection. Symptoms which may occur are chills, fever, sweating, 
headache, dizziness, pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria, pruritus, rash, and other eruptions, edema, 
cramps, tremors, itching, sneezing, lacrimation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough 
to require discontinuation of dosage. There have been a few reports of 
a burning or stinging sensation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected vein. Neutropenia or throm- 
bophlebitis may occur. Severe reactions which may require 
emergency measures (see Precautions) are a possibility and include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, agitation, confu- 
sion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or 
bronchial spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. 

Adverse reactions as a consequence of excretion urography include 
cardiac arrest, ventricular fibrillation, anaphylaxis with severe asthmat- 
ic reaction, and flushing due to generalized vasodilatation. Risks of 
aortography procedures include injury to aorta and neighboring or- 
gans, pleural puncture, renal damage (including infarction and acute 
tubular necrosis with oliguria and anuria), accidental selective filling of 
right renal artery during translumbar procedure in presence of preexis- 
tent renal disease, retroperitoneal hemorrhage from translumbar ap- 
proach, spinal cord injury and pathology associated with syndrome of 
transverse myelitis, generalized petechiae, and death following 
hypotension, arrhythmia, and anaphylactoid reactions. In pediatric 
angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis 
of the vessel, and brachial plexus palsy (following axillary artery injec- 
tion) have occurred. During selective coronary arteriography and 
selective coronary arteriography with left ventriculography, transient 
ECG changes (most patients); transient arrhythmias (infrequent), ven- 
tricular fibrillation (from manipulation of catheter or administration of 
medium); hypotension; chest pain; myocardial infarction; transient ele- 
vation of creatinine phosphokinase (occurred in about 30% of patients 
tested); fatalities have been reported; hemorrhage, thrombosis, 
pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
plaques, dissection of coronary vessels, and transient sinus arrest 
have occurred due to the procedure. Adverse reactions in selective 
renal arteriography include nausea, vomiting, hypotension, hyperten- 
sion, and post-arteriographic transient elevations in BUN, serum 
creatinine and glucose. Complications of selective visceral arteriog- 
raphy include hematomas, thrombosis, pseudoaneurysms at injection 
site, dislodgment of arteriosclerotic plaques; other reactions may in- 
clude urticaria, hypotension, hypertension, and insignificant changes 
in renal function and liver chemistry tests. 

For full prescribing information, consult package insert. 

HOW SUPPLIED: Available in 20 ml. and 50 ml. single-dose vials and 
in 100 ml. and 200 ml. single-dose bottles. 
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Fuji X-Ray film is acclaimed by radiolo- 
gists and technologists everywhere—for 
it combines everything you want in tech- 
nical quality with a reasonable cost. It’s 
number one in value! 


For quick delivery of the X-Ray film with 
reliable consistency, excellent contrast 
and low fog level, call your Fuji film 
dealer today. 


Distributed throughout the U.S. by: 


PYNE -RAY CORPORATION 
NEW YORK CHICAGO LOS ANGELES 
20 North Avenue 1211 West Norwood Avenue 3637 San Fernando Road 
Larchmont, New York 10538 Itasca, Illinois 60143 Glendale, California 91204 


(914) 834-4567 (312) 773-3360 (213) 240-0280 








SIEMENS 


Localization 
Planning 
Treatment 











Modern radiotherapy makes 
ever greater demands on 
equipment: more precise local- 
ization, more exact calculation 
of the treatment plans, better 
beam qualities. 


The Siemens therapy system 
offers the most up-to-date 
engineering with the highest 
precision and reliability for all 
tasks confronting the therapist. 
This quality distinguishes all 
Siemens products and accounts 
for their leading position in the 
world market. 


And the worldwide Siemens 
service organization provides an 
additional guarantee of the long- 
term value of our products. 


If you want to know more about 
Siemens therapy equipment, 

ask for our brochures. Please 
contact the nearest Siemens office 
Or: 


Siemens Aktiengesellschaft, 
Medical Engineering Group, 
D-8520 Erlangen 


In USA: 

Sıemens Corporation 

Medical Systems Division 

186 Wood Avenue, South Iselin, 
New Jersey 08830. (201) 494-1000 


In Canada: 
Siemens Canada Limited. P.O. Box 7300, 
Pointe Claire 730-P.Q. 


Progress and experience: 
Therapy by Siemens 

















of wt X% 
XIMATRON 


Remote-controlled simulator 
of the highest precision 





MEVATRON 20 | 


Compact and robust 
linear accelerator 


SIDOS-U 


Versatile EDP system 
for radiotherapy 




















[he many | 
applications of 
enografin-60 
Jiatrizoate Meglumine and 


Jiatrizoate Sodium Injection 
J.S.P 






sount them: 


. Drip infusion pyelography 

. Excretion urography (direct I.V.) 

. Peripheral arteriography 

. Venography 

. Cholangiography—operative, T-tubet, 
and percutaneous transhepatic 

. Splenoportography 

.Arthrography 

Discography 

Cerebral angiography 
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RENOGRAFIN®-60 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


CONTRAINDICATIONS: Contraindicated in persons hypersensitive to salts 
of diatrizoic acid. Urography is contraindicated in patients with anuria. A 
prothrombin time below 50% and evidence of coagulation defects are 
contraindications to percutaneous transhepatic cholangiography and 
splenoportography. When splenectomy is contraindicated, splenopor- 
tography should not be performed since complications of the procedure 
make splenectomy necessary at times. Significant thrombocytopenia and 
any condition which may increase the possibility of splenic rupture are 
contraindications to splenoportography. Arthrography is contraindicated 
if infection is present in or near the joint. Discography is contraindicated if 
there is infection or open injury near the region to be examined. 
WARNINGS: A definite risk exists with the use of contrast agents in 
excretion urography in patients with multiple myeloma. There has been 
anuria with progressive uremia, renal failure and death. This risk of the 
procedure in these patients is not a contraindication; however, partial 
dehydration in preparation for study is not recommended since it may 
predispose for precipitation of myeloma protein in renal tubules. No 
therapy, including dialysis, has been successful in reversing this ef- 
fect. Myeloma should be considered in persons over 40 before under- 
taking urographic procedures. 

In cases of known or suspected pheochromocytoma, if the physician feels 
that the possible benefits outweigh the considered risks, radiopaque mate- 
rials should be administered with extreme caution; however, an absolute 
minimum of material should be injected, the blood pressure should be 
assessed throughout the procedure, and measures for treating a hyperten- 
sive crisis should be available. 

Contrast media may promote sickling in homozygous individuals when 
injected I.V. or intra-arterially. Although a history of sensitivity to iodine per se 
or to other contrast media is not an absolute contraindication, administration 
of diatrizoate requires extreme caution in such cases. Perform thyroid func- 
tion tests prior to administration of this preparation since iodine-containing 
contrast agents may alter the test results. Avoid accidental introduction of 
this preparation into the subarachnoid space since even small amounts may 
produce convulsions and possible fatal reactions. 

Perform cerebral angiography with special caution in extreme age, poor 
clinical condition, advanced arteriosclerosis, severe arterial hypertension, 
cardiac decompensation, recent cerebral embolism, or thrombosis. Per- 
form urography with extreme caution in persons with severe concomitant 
hepatic and renal disease. 

sage in Pregnancy: This preparation should be used in pregnant pa- 
tients only when the physician deems its use essential to the welfare of the 
patient since safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast agents 
should be performed under the direction of personnel with prerequisite 
training and a thorough knowledge of the particular procedure. Appropriate 
facilities should be available for coping with situations which may arise as a 
result of the procedure and for emergency treatment of severe reactions to 
the contrast agent itself, competent personnel and emergency facilities 
should be available for at least 30 to 60 minutes after |.V. administration 
since delayed reactions have been known to occur. These severe life- 
threatening reactions suggest hypersensitivity to the contrast agent. A per- 
sonal or family history of asthma or allergy or a history of a previous reaction 
to a contrast agent warrants special attention and may predict more accu- 
rately than pretesting the likelihood of a reaction although not the type nor 
severity of the reaction in the individual. The value of any pretest is question- 
able. The pretest most performed is the slow I.V. injection of 0.5-1.0 ml. of the 
preparation prior to injection of the full dose; however, the absence of a 
reaction to the test dose does not preclude the possibility of reaction to the 
full diagnostic dose. Should the test dose produce an untoward response, 
the necessity for continuing the examination should be carefully re- 
evaluated: if deemed essential, examination should proceed with all possi- 
ble caution. In rare instances, reaction to the test dose may be extremely 
severe; therefore, close observation and facilities for emergency treatment 
y see indicated. 

enal toxicity has been reported in a few patients with liver dysfunction 
who were given oral cholecystographic agents followed by urographic 
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Introduction of Caldwell Lecturer: Elias G. Theros 


It has been a great tradition of this society to commemorate 
the name of Eugene Caldwell by an annual lecture pre- 
sented by a distinguished contributor to the science of 
radiology. Eugene Caldwell was a compendium of the 
complexity of this discipline — electrical engineer, inventor 
of x-ray equipment, photographer, x-ray technologist, 
physician, radiologist, investigator, teacher, in short, 
one of the first professors of radiology. Certainly no 
pioneer in this field is more deserving of remembrance. 

President Ochsner has selected a most fitting speaker 
to carry on the tradition of the Caldwell Lecture. He has 
also given me the privilege of introducing an old and dear 
friend and now my successor in the Department of Radi- 
ology at UCLA, Prof. Elias G. Theros, best known to all 
of us as the chairman of the Department of Radiology of 
the American Registry of Pathology in the Armed Forces 
Institute of Pathology. 

You know his record, his work, and his ability. Let me 
tell you something about the man. | can do this with great 
satisfaction because we both share an enthusiasm and 
devotion to medicine, to radiology, to new ideas, and 
especially to teaching. First of all, the name by which we 
all know him, Lee Theros, is an alias. Not even his full 
name, Elias Paul George Theros, is the true one, for his 
surname really is Theodoropoulos, which in the Greek 
means son of the gift of God. In Israel, where he has lec- 
tured on many occasions, his good friend, Prof. Schorr 
has named him Elias Netanya Theros: in the Hebrew, 
Netanya also means the gift of God. Indeed, for medicine, 
for radiology, for the student, and for the physician, he 
has been a superb gift. 

But his practice of medicine and his proficiency in radio- 
logic diagnosis and pathology completely mask another 
personality. He was not always a physician: in fact, this is 
an aspect of his later life. Lee Theros at 16 had aspirations 
for an operatic career; he studied at the Royal Conserva- 
tories of Music in Rome and Milan for 3 years. We may 
assume that the Metropolitan Opera missed a great op- 
portunity to enrich their stage with this budding baritone. 
The opera’s loss was radiology’s gain. 

Lee was born in 1919 in Nebraska, one of the Great 
Plains states, an environment that should give anyone a 
broad outlook. His father had settled in Nebraska, com- 
bining Greek culture with that of Nebraska, for his mother 
was a native of the state. 

His music studies preceded his entrance into college. 
Then came World War Il, so he enlisted in the Navy and 
served as an intelligence officer in the South Pacific. | 
find it hard to imagine this most gentle, humane, warm 
personality engaged in the active phases of warfare. 
However, | find it very easy to imagine this astute mind 
and sharp intellect serving his country most effectively 
in the Intelligence Division. 
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His real academic career began as a candidate for the 
Bachelor of Arts degree in humanities at UCLA, when it 
was still a young university. His family had moved to 
southern California by this time. Here Lee met Ruth Todkill, 
an art student. They have been happily married with a 
wonderful family these many years. She has been a tower 
of strength and love—one of the best examples of the 
proverbial wife behind the famous man. 

After graduation there followed a year at Columbia 
with a master’s degree in education which led to a number 
of years teaching music in various colleges. All this time 
he was still connected actively with the Navy and was 
called again to serve during the Korean War. 

He became a student in medicine in 1953, one of the 
first to enter the fledgling UCLA Medical School: he 
graduated with the third class, of course with honors. He 
took his internship in the Navy at San Diego and then went 
on to submarine and nuclear medicine training under the 
redoubtable Admiral Rickover. 

Then came residency in radiology and board certification 
followed by a period of service in Navy hospitals. To the 
everlasting credit of the Navy, he was assigned to the 
Registry of Radiologic Pathology in the Armed Forces 
Institute of Pathology under the highly respected Roy 
Thompson. 

While Eugene Caldwell had a diversified career, all parts 
of it were closely related. Lee Theros has had, | believe, 
the most protean course of activity of any radiologist alive. 

He has brought to radiology a most remarkable teaching 
record and has attained his present position as the fore- 
most teacher of radiology in an incredibly short time. 
Residents from all over the United States, after a period 
at the Armed Forces Institute of Pathology, uniformly 
praise him. His contributions to the postgraduate edu- 
cation of practicing radiologists are immeasurable. Com- 
bining a superb knowledge of pathology and the radiologic 
signs of disease, he is able to provide unique insights into 
their correlation. He has been in great demand as a lecturer 
all over the world. He is, | am sure, responsible for a great 
increase in erudition among radiologists worldwide. 

His honors range from the Legion of Merit of the Navy 
and, believe it or not, also from the Army, to the Alumni 
Award of the University of California. A retired Navy 
captain, he has now begun a new career as professor of 
radiology and director of residency training at UCLA. | 
am sure, much as they need him at home, the faculty will 
permit him to continue his prodigious and enormously 
successful course as editor of the American College of 
Radiology Self-Evaluation Syllabi as well as his career as 
world lecturer Indeed, for radiology he has been a 
Theodoro or a Netanya. In the words of the psalmist, 
“And he has been like a tree firmly planted by the rivers 
of waters that bringeth forth its fruit in his season, his leaf 
also shall not wither? (Leo G. Rigler) 





1976 Caldwell Lecture: 


Varying Manifestations of Peripheral Pulmonary Neoplasms: 
A Radiologic-Pathologic Correlative Study 


ELIAS G. THEROS! 


To receive the invitation to 
deliver the Caldwell Lecture 
is to experience almost inef- 
fable feelings of excitement 
and anxiety. The list of past 
Caldwell Lecturers is a roll 
call of distinguished radiolo- 
gists, other specialists, and 
educators. To attempt to live 
up to such a standard fills me 
with humility and trepidation. 
| thank President Seymour 
Ochsner and the American 
Roentgen Ray Society. 

This honor is really due the 
Armed Forces Institute of Pathology, the legendary 
American institution that has made possible the kind of 
work that | have tried to contribute to my chosen specialty. 
| have had the good fortune of working at close quarters 
for many years at that institution with some of the world’s 
leading pathologists, men like Elson Helwig, Lent Johnson, 
Kash Mostofi, and Samuel Rosen, men who had the 
patience and vision to understand the importance of con- 
sidering radiology a sister science in the morphologic 
analysis of disease. 

When President Ochsner advised me some months ago 
of my selection, we discussed the desirability of choosing 
a topic that would closely relate to the life of Eugene 
Caldwell, that indomitable pioneering radiologist whose 
memory we honor. Caldwell’s life was tragically struck 
down by neoplasm induced by his early work with the 
roentgen ray. Thus it is fitting that this lecture be dedicated 
to neoplasm and especially to the neoplasm that most 
inexorably claims the greatest number of lives today — 
the bronchogenic carcinoma. 

Despite the work of countless investigators and thera- 
pists, the toll of human lives in bronchogenic carcinoma 
continues to mount. Over the last four decades there has 
been a fourfold increase in the number of cases in indus- 
trialized countries where air pollution hazards and tobacco 
smoking are prevalent. An ominous example is the momen- 
tum of this disease in Japan, where rapid industrialization 
has pushed the number of deaths from 1.3 per 100,000 in 
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the 1950s to 6.5 per 100,000 in the 1960s, a fivefold 
increase in a nation with a historically low incidence com- 
pared to Great Britain (over 50 per 100,000) or the United 
States (over 20 per 100,000) [1]. 

While the most important avenue for improvement is 
obviously prevention, early detection is a vital requirement. 
Generally only one-third of patients have resectable lesions 
at presentation [2, 3]. This record has prompted a plea to 
refine our efforts in earlier discovery, especially after 
reports that survival was nearly three times better in 
patients who were asymptomatic and whose lesions were 
confined to the periphery of the lung [4]. Rigler has taken 
the lead in exhorting radiologists to find better ways of 
detecting peripheral lesions [5, 6], and others [7, 8] have 
reemphasized heightened survival with earlier diagnosis. 
Steele and Buell [9] reported on survival in bronchogenic 
carcinoma patients with resected peripheral nodules, and 
Veeze [10] emphasized the rationale and methods of early 
detection. 

Although reports abound on every conceivable aspect 
of this disease, there is still a need for continuing studies 
on large series of patients with these neoplasms. The 
Armed Forces Institute of Pathology has had such an 
experience, mainly in the morphologic aspects, and it is 
the purpose of this presentation to discuss characteristic 
radiologic findings, correlated with pathology, that have 
emerged from a thorough analysis of all cases in the 
archives of the institute. After excluding cases with inade- 
quate radiographs or histories or equivocal tissue findings, 
the number totaled 1,267. While this discussion will focus 
on peripheral neoplasms, some general observations will 
be made to place the discussion in perspective. 

Peripheral bronchogenic neoplasms appear as masses 
or nodules in the lung fields and therefore arise in the 
third or fourth order bronchi and beyond, including as far 
out as the bronchioloalveolar epithelium. They are dis- 
tinguished from the central neoplasms which arise in main 
stem, lobar, or segmental bronchi. Peripheral neoplasms 
were chosen because, as noted earlier, they offer the most 
hope of mangement. In addition, they show primary radio- 
graphic features, which are most rewarding to discuss in 
terms of pathologic correlation. Such findings have been 
reviewed by Rigler [5, 11, 12], and more recently Wright 
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has summarized the available literature [13]. Differential 
diagnosis of such peripheral masses has been discussed by 
Bateson |14|, and Heitzman has presented the pathologic 
correlation of such features [15]. Further interest in cor- 
relation will be rewarded by review of a comprehensive 
article by Liebow [16]. Those interested in historic aspects 
and the earliest descriptions should review the works 
of Adler [17], Wenckebach [18], and Kirklin and 
Paterson [19]. 

It is not my purpose to discuss histology or gross speci- 
men pathology per se. The radiographic findings are para- 
mount, with pathologic material aimed at demonstration 
of correlating points. Consequently the pathologic 
materials included are those that best support and cor- 
relate the radiographic experience and are not necessarily 
the best examples available for demonstration of patho- 
logic points. Other features such as age, sex, race as well 
as size and location of the neoplasms are analyzed. In fact, 
the radiographs were often the only studies available for 
evaluation of size and location. Where possible, of course, 
radiographic findings were reviewed with the surgical and 
pathologic reports, and the latter governed when measure- 
ments and locations were actually detailed. Because of the 
importance of size and location in evaluation and diagnosis, 
these findings as well as the radiographic features are 
included in tabular or graphic form. 


General Observations 


Bronchogenic neoplasms arise in the conducting air- 
ways rather than in lung parenchyma. Lesions of the latter 
should be rigorously interpreted as mesenchymal and are 
exemplified by leiomyomas, fibromas, chondromas (or 
corresponding sarcomas), and other neoplasms of tissues 
indigenous to lung parenchyma [20, 21]. In this respect, 
the bronchioloalveolar cell carcinomas pose an interesting 
problem in classification. It remains moot whether they 
stem from cells that are truly parenchymal (alveolar) or 
from bronchiolar (airway) epithelial cells that extend into 
the alveoli by contiguous and peripheral growth. Never- 
theless they are included because they are in fact a/l 
peripheral. 

The dominant cell type among all bronchogenic neo- 
plasms (epidermoid or squamous cell carcinoma) is not 
native to the chest at all but results from metaplasia of the 
respiratory epithelium after chronic injury. In a sense, it 
is as if the moist, ciliated respiratory membrane of the 
tracheobronchial tree, suited to a salubrious air environ- 
ment, must reorganize itself into a tougher protective 
integument much like the skin when insulted by a harsh 
environment full of air pollutants. Consider the intensity 
of this effect when the smoker inhales a great concen- 
tration of such pollutants right at the opening of his airway! 
This may account for the more proximal location of most 
epidermoid carcinomas and the fact that most of them 
(over 65%) arise in the main stem, lobar, or proximal seg- 
mental bronchi, according to data of the institute. The 
further distally in the airways, the less frequent this cell 
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type, possibly because of gradual dilution of pollutant 
concentrations centrifugally. In fact, even those epider- 
moid carcinomas that arise in the far periphery are often 
associated with scar tissue and related metaplastic 
changes. Because epidermoid carcinomas are so common, 
a considerable number occur as peripheral tumors. How- 
ever, two-thirds of them in our series arose in the main 
bronchi. 

By contrast, the adenocarcinomas, which presumably 
arise spontaneously (there are no good epidemiologic data 
to indicate otherwise), are primarily peripheral and are 
more numerous in smaller and more peripheral airways, 
simply because statistically the greater part of the respira- 
tory epithelial surface lies peripherally (due to the 
numerous subdivisions of the bronchial tree). The bronchio- 
loalveolar cell adenocarcinomas all lie far out in the 
periphery, since by definition they stem from the surfaces 
of the bronchiolar airways, or perhaps even from certain 
“alveolar epithelial” cells. 

Carcinoid tumors and oat cell carcinomas (small cell 
undifferentiated carcinomas), important because of their 
relative frequency, are the most central or proximal of all 
bronchogenic neoplasms. Most arise in the proximal larger 
bronchi [ 22, 23]. This indeed may be one hint as to a pos- 
sible relationship between these two cell types. Spencer 
[24] cites evidence that oat cell carcinomas may in fact be 
of common origin with carcinoid tumors, emphasizing the 
similar locations. He also emphasizes that these two neo- 
plasms show neurosecretory granules in the cytoplasm 
of their cells and are alone in producing all three endocrine 
disturbances comprising Cushing’s syndrome, the carci- 
noid syndrome, and hyponatremia with excessive excretion 
of antidiuretic hormone. 

As engrossing as the classification and interrelation- 
ships of cell types may be, my purpose is to present the 
radiographic manifestations of each cell type and their 
pathologic correlation. Before launching directly into the 
radiologic signs, it is vital to discuss age, size, and location 
since they are so important in diagnosis. 


Age, Size, and Location 
Age 


The average age of the 1,267 patients was 53.3 years 
with a range from 6 years (a carcinoid tumor) to 84 years 
(an epidermoid carcinoma). Average ages for the individual 
cell types were about equal, uniformly occurring in the 
middle fifties except for the group of bronchial “adenomas” 
(carcinoid tumors, mucoepidermoid carcinomas, and ad- 
enoid cystic carcinomas) which occurred more than a 
decade sooner (average, 42 years). Two tumors which 
occurred in the first decade of life and 16 of the 18 which 
occurred in the second decade were of this type. 

About 40% of the neoplasms occurred in the sixth 
decade, and nearly 80% occurred in patients in the 40-70 
age range. Many more tumors occurred in the third and 
fourth decades (23%) than in the eighth and ninth decades 
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Fig. 1.— Size distribution. Cell types based on World Health Organization classification. 


(6.8%). In fact, only seven neoplasms were seen beyond of this cell type occurred then), and there are over two 
the age of 80. times as many in the seventh as in the fifth decades. Pre- 
The incidence of epidermoid or squamous cell carci- sumably this relates to long-sustained insult to the 


nomas peaks sharply in the sixth decade (nearly one-half respiratory mucosa causing metaplastic changes which 
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Fig. 2.—Location of 1,216 pulmonary neoplasms of all cell types. 


evolve slowly into neoplasms. 

The peaks for small cell undifferentiated carcinoma (oat 
cell) and the adenocarcinomas (including bronchiolo- 
alveolar cell adenocarcinomas) occur sharply in the sixth 
decade. Again considerably more cases occur in the 
seventh than in the fifth decade. By contrast, the peak for 
carcinoid tumors occurs two decades earlier and tends to 
be sustained over a three-decade span (fourth, fifth, and 
sixth decades). In addition, more carcinoids are en- 
countered in the third than in the seventh decade, a trend 
opposite that of the other cell types. This is consistent with 
a more spontaneous origin, as might be anticipated in 
tumors arising from parocrine rest cells. 

Size 

Of the 1,267 neoplasms, only 714 (56%) could be 
evaluated for size either radiographically or pathologically. 
Many were not visible radiographically, and in some cases 
the information was not even available in surgical or patho- 
logic reports due to difficulties in separating primary 
tumors from contiguously invaded structures. Of the 714 
lesions that could be measured, 472 (66%) were 5 cm or 
less in diameter. Only nine (1.26%) were below 1 cm in 
diameter (fig. 1). 

Fast growing, undifferentiated tumors such as the pleo- 
morphic and large cell undifferentiated carcinomas often 
presented as large masses in the periphery and thus were 
more easily evaluated. The well differentiated, slower 
growing neoplasms (carcinoid and_bronchioloalveolar 
tumors), as expected, were detected in a much smaller 
size range (fig. 1). 

Nearly all cell types hovered around an average size of 
5 cm except again for the slowly growing neoplasms 


which averaged distinctly lower (2.6 cm for carcinoid 
tumors and 3.7 cm for bronchioloalveolar cell carcinomas). 
Conversely, the fast growing neoplasms were distinctly 
larger on average (e.g., 6.6 cm for pleomorphic carci- 
nomas and 7.25 cm for large cell undifferentiated carci- 
nomas). Small cell undifferentiated carcinomas (oat cell) 
averaged only 5.1 cm, but massive adenopathy was not 
included in these figures. The small cell carcinomas usually 
involve lymphatics so quickly that primary sites often are 
fairly small and undetectable in the face of massive 
adenopathy. 


Location 


Of the entire group of 1,267 cases, location was avail- 
able in this retrospective study in 1,216 instances. From 
an analysis of the composite diagram of all cell types (fig. 
2), it can be seen that roughly 60% of all the bronchogenic 
neoplasms in our series occurred on the right side. Like- 
wise, about 60% were in the upper lung areas, 30% in the 
lower, and the remainder (10%) in the middle lobe and 
lingual segmental areas. The upper lung and right-sided 
dominance is in accord with the reports by Schinz et al. 
[25]. 

About 58% of all neoplasms appeared to be “central” 
since they apparently occurred either in the main stem 
bronchi (12%), in lobar bronchi (34%), or in large seg- 
mental bronchi (11%); four tumors occurred in the trachea 
and nine in the bronchus intermedius. The remaining 42% 
arose in smaller segmental bronchi or bronchioloalveolar 
areas and thus appeared in the peripheral lung fields on 
the radiographs. 

Wright [13] remarks that during an earlier period it was 
the accepted view that most bronchogenic tumors arose 
in the major bronchi and quotes Boyd [26] as contending 
that the “hilus tumor is by far the commonest variety. 
Over 90% of the cases fall into this group!” Wright quotes 
Fried’s [27] statement that in 152 cases “the tumor always 
originates in the main stem bronchus or in some of its 
smaller branches, but not in those whose diameter is 
about 10 mm or less; and Willis [28] wrote that “at least 
three-quarters of the tumors demonstrably arise in large 
bronchi, either in the main bronchi or in the lobar bronchi, 
in or near the hilar region” 

To counter this, Wright [13] also quotes more recent 
opinion, particularly that of Walter and Pryce [29] and 
Garland et al. [30] that peripheral tumors may be as com- 
mon as central ones. Garland et al. [30] even claimed that 
peripheral ones are twice as common. Rigler [6] contends 
that peripheral tumors may be most common. Actually, it 
is doubtful whether the exact incidences will ever be 
known since, as Walter and Pryce [29] warn, often the 
metastatic and contiguous spread of bronchogenic neo- 
plasms makes it impossible to judge where primary sites 
may have been. It is to be hoped that most of these tumors 
do indeed take root in the periphery, since this would give 
more hope for improving survival by earlier detection 
and treatment. 
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TABLE 1 
Radiologic Characteristics of Peripheral Tumors 
ee ee ee ae ee ee 





Characteristics 





Total Sharply 
Defined 


Cell Type Cases * Lobulated 


Poorly Ball or Irregular and 
Shaggy Defined Coin Associated 
Margins Margins Lesion Cavitation Calcification with Scar 


——— eee 


Epidermoid (squamous cell) 


CAFCINOWIB 2s. eraan 403 47 26 
Adenocarcinoma: 

Well differentiated......... 88 20 8 
Poorly differentiated........ 82 36 14 
Bronchioloalveolar cell...... 216 71 44 
Small cell undifferentiated 

carcinoma (oat cell)...... 78 9 2 
Large cell undifferentiated 

oe ol eea a 21 i 9 
Pleomorphic carcinoma..... 54 30 posal 
Undifferentiated carcinoma. . 78 20 9 
Unclassified carcinoma..... 42 5 
Carcinoid tumor 

(bronchialadenoma)..... 167 11 11 
Mucoepidermoid carcinoma 

(bronchial adenoma) ..... 21 5 1 


Adenoidcystic carcinoma 
(cylindromatous 
e A S «2456545468205 16 3 4 


52 5 49 ails 5 
27 15 1 a S 
31 11 sh Pi 3 5 
71 18 ae 12 1 17 
2 2 1 
1 1 1 1 1 
5 14 2 
5 6 a 1 
3 2 5 2 
47 1 1 
1 3 


149 125 62 79 7 27 


Note. — Certain lesions had more than one of the characteristics listed and are entered more than once. 


Cell types based on World Health Organization classification. 


* Total number of cases regardless of whether they were peripheral or central. 


Of the epidermoid or squamous cell carcinomas, 66% 
occurred in main stem or lobar bronchi (fig. 3A). Con- 
versely, 33% of epidermoid carcinomas appear in the lung 
fields, arising from segmental or smaller bronchi or in 
association with peripheral scar tissue. In contrast, all 
of the bronchioloalveolar carcinomas (fig. 3D) appear in 
the periphery since by definition they arise from 
bronchioloalveolar elements. 

Small cell undifferentiated carcinomas (oat-cell) (fig. 
3£) and carcinoid tumors (fig. 3J) occurred in the larger 
bronchi 68% and 62% of the time, respectively. Carcinoid 
tumors, like epidermoid carcinomas, often show radio- 
graphic signs of central airway blockage. Small cell undif- 
ferentiated carcinomas, on the other hand, cause little 
central blockage of airways because their primary masses 
seldom are very large within airway lumina. Rather, the 
large masses associated with them are usually due to 
massive adenopathy from their rapid spread into lymph- 
atics. Occasionally these nodes may block airways by 
external compression. 

Approximately 60%-70% of adenocarcinomas (fig. 38 
and 3C) and pleomorphic and large cell undifferentiated 
carcinomas (figs. 3G and 3F) are located in the periphery. 
Only 27% of adenocarcinomas arose in central bronchi. 
Curiously, the totally undifferentiated carcinomas (fig. 3H) 
occurred primarily in the central bronchi (about 65%). 
This is surprising since it has often been proposed that the 
undifferentiated carcinomas are actually such poorly dif- 
ferentiated adenocarcinomas that they are not recognized 


as such. However, our data gave evidence for the contrary, 
and a great number of the totally undifferentiated carci- 
nomas may indeed be derived from epidermoid elements. 

The radiographic patterns derive from the locations of 
the lesions of these various cell types as well as from their 
speed of growth and biologic behavior. 


Radiologic Findings 


Peripheral masses accounted for 40% (507 of 1,267) 
of the cases. Central tumors accounted for 58% and re- 
sulted in radiologic signs caused mainly by obstruction of 
airways leading to volume changes (collapse, shifts, hyper- 
inflation), parenchymal changes (obstructive pneumonia, 
distal abscess, consolidation), and bronchovascular effects 
(bronchial narrowing, hypovascularity, hypervascularity). 
Such features produced by central tumors will not be 
reported here, nor the hilar, mediastinal, and pleural 
changes which were observed in our study. These will all 
be included in a forthcoming monograph to be published 
by the American Registry of Radiologic Pathology of the 
Armed Forces Institute of Pathology under the sponsor- 
ship of the National Cancer Institute and the American 
College of Radiology. 

The varying manifestations of peripheral tumors are 
summarized in table 1. 


Lobulation 


The most common feature of peripheral neoplasms is 
lobulation, seen in 53% of peripheral masses. In fact, a 











Fig. 3.—Location of tumors by cell type. Each dot represents center of single tumor. Each shaded area with accompanying number indicates cluster 
or concentration of that number of tumors in that area. A, 403 epidermoid carcinomas; B, 88 adenocarcinomas; C, 77 poorly differentiated adenocarci- 
nomas: D, 188 bronchioloalveolar cell carcinomas; £, 67 small cell undifferentiated (oat cell) carcinomas; F, 19 large cell undifferentiated carcinomas; 





Fig. 3. (cont.)— G, 49 pleomorphic carcinomas; H, 73 undifferentiat 
K, 21 mucoepidermoid adenomas; L, 16 adenoid cystic adenomas. 


ed carcinomas; /, 41 unclassified Carcinomas; J, 167 carcinoid tumors of bronchus; 
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Figs. 4 and 5.— Radiographs (fig. 4) and respective correlating pathologic specimens (fig. 5). A, Sharply circumscribed lobulated epidermoid 
carcinoma. Lack of invasion of surrounding lung tissue confirmed microscopically (fig. 6). Pathologic specimen is halved and spread open. 8, 
Adenocarcinoma with well defined shaggy margins. C, Tomogram and very low power microscopic section of small peripheral carcinoid tumor 
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illustrating smooth ball lesion. Bronchial respiratory epithelium intact as it arches over tumor’s upper surface. D, Cavitated epidermoid 


illustrating lobulated or nodular margin at its interface with lung and within cavity itself. Poorly defined inferior margins at 


with lung represent infiltrating pneumonia in immediately surrounding lung. (See fig. 17 for photomicrographic studies of this lesion 
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Fig. 6.—Low power photomicrograph of lesion in fig. 54 showing 
compact border of well differentiated epidermoid carcinoma impinging 
on but not infiltrating surrounding alveolar walls and spaces. 


lobulated peripheral mass was seen in at least 21% of the 
1,267 neoplasms, the single most common manifestation 
in the entire study. Figures 4A and 7 show representative 
lesions. The former is much more lobulated than the latter, 
indicating the range of this feature. The tumor shown in 
figure 4A is an epidermoid carcinoma which both radio- 
graphically and pathologically is sharply circumscribed 
and does not invade surrounding lung tissue. A low power 
photomicrograph (fig. 6) reveals a compact border of well 
differentiated epidermoid carcinoma impinging upon but 
not infiltrating surrounding alveolar walls and spaces. 
The same sharp circumscription is seen at the borders of 
the well differentiated mucus-producing adenocarcinoma 
shown in figure 7. 

Well differentiated carcinomas tend to grow more slowly 
and thus retain their compactness with resultant sharply 
defined margins. As pointed out by Bateson [14], the prog- 
nosis also tends to be better in lesions with such margins. 
Rigler [11, 12] and Drevvatne and Frimman-Dahl [31] have 
provided excellent discussions of masses with lobulation 
and notching. 

In terms of cell types, a lobulated mass appeared as a 
percentage of the total lesions of each cell type in the fol- 
lowing frequencies: pleomorphic carcinoma, 56%; large 
cell undifferentiated carcinoma, 52%; poorly differentiated 
adenocarcinoma, 44%; bronchioloalveolar cell adeno- 
carcinoma, 33%; totally undifferentiated carcinoma, 26%; 
mucoepidermoid carcinoma, 25%; well differentiated 
adenocarcinoma, 24%; adenoid cystic carcinoma, 19%; 
epidermoid carcinoma, 12%; unclassified carcinoma, 12%; 
and carcinoid tumor, 6.6%. Thus a high percentage of the 





Fig. 7. Radiograph (A) and gross specimen (8) of well differentiated mucus-producing adenocarcinoma with sharply circumscribed borders and no 
apparent invasion of surrounding lung. 
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Fig. 8.—Aggressive pleomorphic carcinoma which has invaded left 
chest wall despite its fairly sharp borders. Deviation of contrast-filled 
esophagus caused by subcarinal node invasion (arrow). 


various adenocarcinomas and the pleomorphic and large 
cell carcinomas will show lobulation. These data suggest 
that when a lobulated peripheral mass is seen, there is a 
strong probability that it will be one of these cell types. 


Sharp Definition 


Examples of very large lobulated masses that are sharply 
circumscribed are shown in figures 8 and 9. Yet the ag- 
gressiveness of the pleomorphic carcinoma in figure 8 
is reflected in the invasion into the left chest wall and 
numerous remote metastases found at autopsy. Figure 9 
is a large cell undifferentiated carcinoma which had pro- 
gressed to this size from a small 1.5 cm nodule noted 2 
years previously. 

These two cases are characteristic. Pleomorphic and 
large cell carcinomas tend to be peripheral, attain great 
size, and over one-half are markedly lobulated with sharp 
margins despite their aggressiveness. In our study, 56% 
of pleomorphic carcinomas were lobulated peripheral 
masses, and only 26% of them were poorly defined. Of 
the large cell carcinomas, 52% were lobulated masses and 


Fig. 9.—Large cell undifferentiated carcinoma markedly lobulated with 
fairly sharp margins. 


43% sharply defined. They had the largest average sizes 
of any types: 6.6 cm for pleomorphic carcinomas and 7.3 
cm for large cell undifferentiated carcinomas. 

Lobulation, of course, implies differential growth in 
parts of a growing mass; the lobules represent the ad- 
vancing fronts of faster-growing parts of the mass. By 
inference, a markedly lobulated mass might be thought to 
be the most aggressive. However, the presence of lobules 
is a relative finding since lobules of differential growth 
occur in slow-growing as well as fast-growing tumors. 
Other features of the margins may be more critical in 
evaluating aggressiveness. Not all lobulated masses will 
necessarily have sharp margins, for example. Lobulation 
may coexist with shaggy or even poorly defined margins, 
particularly if the tumor begins to be aggressive. 

Even when large masses are lobulated and have sharp 
margins, the sharp margins alone cannot be interpreted 
as a lack of aggressiveness. Some of these cell types have 
a fairly uniformly growing large mass with sharp borders 
but a tendency to invade the vascular structures, and thus 
are dangerous despite uniform growth. This is particularly 
true of adenocarcinomas and pleomorphic and large cell 
undifferentiated carcinomas. 


Shaggy Margins 


Figures 48 and 10 illustrate the shaggy margins of two 
adenocarcinomas. In both cases the shagginess is well 
defined. The shaggy appearance has been variously de- 
scribed as spiculated or frayed [18], corona maligna [32], 
and radiating line shadows |33]. Historically, this appear- 
ance was among the first to be offered as a reliable radio- 
graphic sign of a primary malignancy of lung [18]. 
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Fig. 10.— Radiograph (A) and gross specimen (8) of adenocarcinoma 
with well defined shaggy margins. 





Fig. 11.—Shaggy tumor underlying pleural surface clearly showing 
spiculation all about margins as well as retraction of pleura toward tumor. 


There seems to be general agreement that the rays, 
spiculations, or radiating lines are due to many causes, 
including edema in the interlobular septa, neoplastic cellu- 
lar invasion of small perivascular, peribronchial, or peri- 
bronchiolar sheaths, invasion of lymphatics, or mucous 


“a 


Fig. 12.—Specimen radiograph of lobe of lung containing shaggy 
tumor. Some lines are dichotomously branching blood vessels, especially 
in 12—2 o'clock sector. Other lines in 9—12 o'clock sector may represent 
septa or other structures thickened by tumor invasion or fibrous tissue 
retraction. 


distention of obstructed tiny bronchi, as well as distention 
of blocked small vessels. Whichever of these structures 
may be involved, and whether there is infiltration or ob- 
struction, the essential ingredient in producing the radi- 
ating or coronal effect is the reorientation of such 
structures toward the tumor mass, as in spokes toward 
the hub of a wheel. This reorientation takes place slowly 
and is usually associated with gradually increasing fibrosis 
engendered by the tumor’s growth and invasion at its 
margins. Fibrosis occurs in the wake of tumor infiltration 


with strangulation of blood supply, producing tiny areas of 
ischemia and infarction within and about the tumor. 


Fibrosis also ensues in the organization of tiny obstruc- 
tive pneumonias caused by strangulation of small bronchi 
or bronchioles in the tumor’s advancing path. Further- 
more, fibrosis results from the organization of the 
edematous areas caused by lymphatic stasis following 
infiltration and obstruction. 

Figure 11 demonstrates a shaggy tumor underlying the 
pleural surface. It clearly shows spiculation all around the 
margins and reveals retraction of the pleura itself toward 
the tumor as though the pleura were being pulled into a 
vortex. It is easy to visualize how various thickened linear 
structures would be caught up in this in-sweep and present 
radiographically as a “corona radiata; if sufficient air were 
in the lung air spaces around them to set them out in bold 
relief. 

A specimen radiograph of a lobe of lung containing a 
shaggy tumor (fig. 12) shows the plethora of radiating 
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Fig. 13.—Evolution of epidermoid 
carcinoma. A, Fairly sharply circum- 
scribed nodule in left midlung field. 
B, Film 1 year later showing nodule 
somewhat larger and with poorly 
defined and infiltrative margins. 


lines about the margins because they are coursing through 
air-containing lung. While it is impossible to explore the 
nature of any individual line without microscopy, even in 
this gross specimen it is possible to judge that some of 
them are dichotomously branching blood vessels, especially 
in the 12-2 o'clock sector. 

The shaggy appearance was the second most frequent 
radiographic sign associated with peripheral masses, being 
observed in about 30% (table 1). A shaggy appearance of 
the margins was seen most frequently in the adenocarci- 
nomas (86% of all such lesions). Such margins were not 
seen at all in carcinoid tumors and seldom in other types 
(table 1). While many of the epidermoid peripheral tumors 
had appearances very close to shaggy, they were desig- 
nated poorly defined instead. This will be understood in 
the discussion that follows. 


Poorly Defined Margins 


The evolution of an epidermoid carcinoma over a 1 year 
period is shown in figure 13. Initially a small, slightly lobu- 
lated, fairly sharply circumscribed nodule was present in 
the left midlung field. One year later the nodule was some- 
what larger and had poorly defined and infiltrating mar- 
gins. Some observers might be tempted to ascribe a 
shaggy quality to them, but comparison with figures 48 or 
even 10A confirms that the margins are much softer and 
lack the sharp definition of the radiating lines of the former 
cases. What has happened in this lesion, of course, is that 
the tumor had begun to infiltrate the surrounding lung in 
various ways so that there is an acute to subacute pul- 
monary reaction. The latter may be due to edema caused 
by local lymphatic or venous stasis or even to a secondary 
infection. It might also be due to recent strangulation of 


tiny bronchi or bronchioles causing subacute obstructive 
pneumonia. 





These same events will eventually lead to fibrosis, and 
the margins then will begin to appear shaggy or spiculated. 
In short, margins progress through stages as tumors inter- 
act with surrounding lung. At first, many tumors may 
appear very sharply circumscribed, but eventually, de- 
pending upon the degree of aggressiveness, they will 
cause poorly defined pneumonialike margins and ultimately 
shaggy or spiculated margins as fibrosis and reorientation 
of surrounding lung ensue. The radiographic image de- 
pends on the phase of the process at the time the film is 
obtained. Obviously, some tumors (e.g., carcinoid tumors 
and very well differentiated slowly growing carcinomas) 
may remain sharply marginated throughout their course, 
while others may be so aggressive that they will be poorly 
defined at any stage. 

Figure 14 demonstrates early invasion at the margins 
of a tumor. In the 12-2 o'clock sector, poorly defined 
advancing margins contrast sharply with the lobulated, 
well circumscribed margins of the remainder of 
the periphery. 

Epidermoid carcinomas and all types of adenocarci- 
nomas combined were the most invasive (poorly defined) 
peripheral tumors, representing 48% and 35%, respec- 
tively, and when pleomorphic tumors are included, ac- 
counted for 93% of such poorly defined peripheral tumors. 
A poorly defined mass was seen radiographically in about 
25% of peripheral neoplasms. 


Ball or Coin Lesions 


Some neoplasms attain large size without showing 
invasiveness at the margins and even show little lobulation. 
These are referred to as smooth ball lesions (coin lesions 
if they are small). They usually are slowly growing, well 
differentiated cell types that have a long course. 

Figure 15 illustrates an epidermoid carcinoma of this 


Fig. 14.—Sectioned gross specimen (A) and low power microscopic 
section (8) showing early invasion at margins of tumor. In 12-2 o'clock 
sector, poorly defined advancing margins contrast sharply with lobulated 
well circumscribed margins of remainder of periphery. 


<< 


type, and figure 4C a small peripheral carcinoid tumor. 
Both are sharply circumscribed from the surrounding 
lung (figs. 5C and 158). The low power microscopic 
section of the small peripheral carcinoid (fig. 5C) not only 
shows the sharp detachment of the tumor from sur- 
rounding lung but also reveals its relationship to the small 
peripheral bronchus from which it arose. The bronchial 
respiratory epithelium is intact as it arches over the tumor’s 
upper surface. Carcinoid tumors arise from deep within 
the wall of bronchi and are not mucosal lesions. This 
particular tumor might be described as undergoing an 
iceberg type of growth in that most of the tumor protrudes 
into the lung and little into the bronchial lumen. This may 
also occasionally occur with central carcinoid tumors 
arising in the large bronchi, sparing the patient the ob- 
struction which so commonly leads to bronchiectasis and 
lung destruction. In fact, when such tumors “iceberg” out 
into the lung, they may attain very large size before 
detection. 

The smooth ball or coin lesions in our study were much 
less frequent than the previously described lesions and 
consisted primarily of the slowly growing carcinoid tumors 
(76%). Only 12% of peripheral masses were of the ball 
pattern. 


Cavitation 


Cavitation occurred in about 16% of all peripheral 
masses, most frequently in epidermoid carcinomas. It 





Fig. 15.— Epidermoid carcinoma. A, Smooth ball lesion without in- 
vasiveness at margins and little lobulation. B, Sectioned gross specimen 
showing tumor sharply circumscribed from surrounding lung. 
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Fig. 16.—Photomicrographic studies of cavitating epidermoid carcinoma in fig. 5D. A, Very low power view of part of margin showing lobulated 
outer and inner surfaces. Adjacent lung somewhat compressed showing patchy infiltration. B, Higher power revealing well differentiated carcinoma with 


characteristics of skin epidermal layers. 


could be expected only occasionally in other cell types, and 
curiously was next most common in bronchioloalveolar 
cell carcinoma. About 30% of the peripheral epidermoid 
tumors showed cavitation radiographically and many 
more pathologically. 

Figures 4D and 5D document the features of a cavitated 
epidermoid carcinoma. Note the lobulated or nodular 
margin of the lesion both at its interface with the lung and 
within the cavity itself. Such margins are important in 
differential diagnosis since, for example, they tend to be 
much smoother in abscesses, although nodular margins 
may occur in cases of cavitated tuberculous lesions. 

Modest fluid levels like that in figure 4D may also be 
helpful since they tend to be higher in abscesses and often 
cavitated carcinomas show no fluid levels at all. Fluid level 
evaluation is less trustworthy than the nature of the mar- 
gins, however, and depends entirely on the phase of the 
lesion when films are obtained. A recent brisk bleed within 
a neoplasm may cause a high fluid level, for example, or 
an abscess may have recently emptied through a bronchus 
with resulting low level. In addition, cavitated carcinomas 
may become superinfected with production of fluid levels. 
This occurred in the case shown in figure 4D. The vague, 
poorly defined margin inferiorly at the interface with lung 
represents an infiltrating pneumonia in the immediately 
surrounding lung which cleared rapidly within a few days 
of treatment. Some reliance has been placed [13, 25] on 
whether a cavity is central or eccentric, the latter favoring 
neoplasm. In this series there was an equal number in the 
two positions. 

Correlating photomicrographic studies of the lesion in 


figure 4D are shown in figure 16. The low power view (fig. 
16A) shows a nodularity or lobulated quality of the outer 
and inner surfaces. The adjacent lung is somewhat com- 
pressed and shows patchy infiltration. Figure 168, at 
higher power, reveals well differentiated epidermoid 
features. This particular tumor is so well differentiated that 
it shows all the characteristics of skin epidermal layers, 
including the classic progression from the basal cell layers 
at the bottom to more and more flattened squamous cells 
toward the keratinizing layers at the top. Willis [28] has 
suggested that the high rate of cavitation in epidermoid 
carcinomas is at least partially due to the tendency of such 
keratinizing layers to slough, much as they do from normal 
skin. Other investigators [13, 25] propose that tumors 
cavitate because they outgrow their blood supply, but this 
latter explanation cannot alone account for the 
preponderance of cavitations in the epidermoid cell type. 


Calcification 


Calcification was rare, occurring in seven of 1,267 cases 
(1%). Four were cases in which the tumor tissue had en- 
gulfed the dystrophic calcifications of old granulomatous 
postinflammatory fibrous tissue. One case showed calci- 
fication in the rim of the mass. Only the remaining two 
cases showed calcification that could be considered histo- 
logically to be associated with tumor tissue itself. It should 
be emphasized that only cases in which calcification was 
radiographically visible were included. The total number 
that showed calcification would have been considerably 
higher if an extensive histologic review of all cases had 
been undertaken. 
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Good [34] has contributed extensively to the literature 
on calcifications in peripheral lung lesions and should be 
consulted for further study. 


Hilic and Lepidic Growth Patterns 


Spencer [24] has designated growth tendencies of lung 
neoplasms as either hilic or lepidic. Hilic growths are solid 
and displace lung as they enlarge concentrically. Lepidic 
growths use the lung structures as a scaffolding, covering 
the alveolar walls and septa with tumor cells and filling 
the alveolar spaces with cells and mucus as they advance. 
Usually hilic growths are radiographically of homogeneous 
density, while lepidic growths tend to be heterogeneous. 
The hilic growths remain homogeneously dense even when 
they no longer simply crowd the lung aside but become 
invasive and therefore shaggy at the margins. The lepidic 
growth is not only always shaggy at the margins but is of 
heterogenous density internally as well. 

Since lepidic growths move along the lung structures, 
they are architecture sparing and will simulate pneumonic 
infiltrations, such as pneumonias or infarcts. Thus lepidic 
growths tend to be poorly defined, even from the start, and 
will often remain so throughout their course. The effect is 
enhanced when lepidic tumor is also mucus producing. 
Such characteristics of a lepidic growth reach their highest 
expression in the bronchioloalveolar cell carcinoma, which 
is the most peripheral and most intensively mucus-pro- 
ducing tumor among the adenocarcinomas. Figure 17 
shows the progression of a well differentiated bronchio- 
loalveolar cell carcinoma over 7 years. 

In the earliest stage of this tumor (fig. 17A), it was very 
poorly defined and heterogeneous in density, appearing 
more like an infiltration than a mass. It remained so 3 years 
later (fig. 178). In the fifth year (fig. 17C) it began to show 
a somewhat shaggy margin, and well defined streaks could 
be detected coursing through the tumor. After 7 years 
(fig. 17D) it had developed a striking coronal effect. The 
slow development and radiographic manifestations of such 
lesions have been described [35-37]. However, an expla- 
nation of their development can be found in the following 
case of bronchioloalveolar cell carcinoma for which 
pathologic correlative studies were available. 

The lesion (fig. 18) is a fairly large, slightly rounded 
mass, but the margins are shaggy or frayed and somewhat 
poorly defined in some areas. Well defined linear streaks 
occur in other areas and appear to course into or through 
the rounded mass. In addition, air-bronchogram effects 
are readily seen within the mass. The overall appearance 
is similar to that of an organizing infiltration in the lung. 
The well defined linear streaks at the margins and in the 
body of the mass suggest some chronicity, as though some 
fibrous reaction may have taken place. The marked ten- 
dency to fibrosis with these tumors has been amply 
described [38—40]. The combination of fibrolinear changes 
and air-bronchogram effects within the same poorly de- 
fined mass would not be consistent with most inflam- 
matory infiltrations (with the possible exception of indolent 
granulomatous pneumonitis) or with most organizing 


infarcts. Such a combination suggests a very slowly 
developing tumor process, such as bronchioloalveolar cell 
carcinoma. 

Figure 19A is a very low power macrosection through 
the body of the tumor. Lung lobules are separated by 
thickened septa containing chronic inflammatory infiltra- 
tions of scattered lymphoid masses. These densely fibrous 
strands course through the tumor and extend to the 
pleural surface above. The strands are surrounded by 
dilated air spaces (focal emphysema secondary to fibrous 
tissue scar retraction). Such events can only occur in 
lepidic tumors which tend to spare the underlying normal 
lung architecture, leaving air passages open to permit the 
flow of air into the dilated smaller air spaces. The 
bronchioloalveolar cell adenocarcinomas, and occasionally 
the bronchogenic acinar adenocarcinomas, are practically 
the only tumors in which such circumstances can occur, 
just as they are practically the only types in which air- 
bronchogram effects can be seen within the tumor mass. 

Figure 198 is a higher power magnification of a field 
from figure 19A. Alveolar walls extend out from the fibrous 
septum (at the far left) and are lined by the contiguous 
lepidic growth of uniformly tall columnar cells. While most 
of the alveolar walls in the field are covered by the cells, a 
few at the bottom center are still free of them. Figure 19C 
is a higher power view. The alveolar spaces are partially 
filled by papillary infoldings of the lining tumor cells, but 
no mucus is seen within the air spaces in this field. This 
is an indication that in some areas of the tumor the 
bronchioloalveolar cell adenocarcinoma cells do not 
elaborate mucus, and thus the alveolar spaces retain their 
air content. Thickened septa passing through such an air- 
containing portion of the tumor are thrown into relief 
against the air-density background and appear as well 
defined linear lines coursing through the tumor. 

On the other hand, in another area of the same tumor 
(fig. 19D), many of the alveolar spaces are filled with 
copious mucus and red blood cells. The alveolar walls are 
lined by the same lepidic growth of cells, but in this mucus- 
filled area thickened septa passing through are not sur- 
rounded by air-contrast envelope. Instead, any small 
bronchi passing through are seen with their air content 
visualized clearly against the water density background of 
mucus-filled lung. These air-bronchogram effects can be 
striking, as exemplified in another bronchioloalveolar cell 
adenocarcinoma (fig. 20). The tomogram strongly en- 
hances visualization of the air-containing bronchi. 

Bronchioloalveolar cell adenocarcinomas are so indolent 
in their growth patterns that only 50% metastasize to the 
hilar nodes or beyond. They are not apt to invade the 
pleura or chest wall despite their far peripheral location. 
The nodules or masses seldom cavitate, and atelectasis is 
rarely seen since the process does not involve larger 
bronchi. However, they have one tendency which leads 
to striking radiologic findings. They tend to spread by 
transbronchogenous implantation and thus can be carried 
widely throughout the lung fields. This may at first lead to 
a multinodular pattern (fig. 21A). The margins of such 
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Fig. 17 —Well differentiated bronchioloalveolar cell adenocarcinoma observed over 7 year period showing lepidic growth. A, 1953 8 1956. C, 
1958. Note somewhat shaggy margin and well defined streaks. D, 1960. Tumor shows striking coronal effect. 
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nodules are poorly defined and fluffy with a tendency to 
coalesce. This is because they are not truly interstitial 
nodules but rather patches of alveolar filling scattered 
about the lungs. Such foci continue to grow toward one 
another until they finally meet and coalesce. Coalescence 
may lead to rather large patchy areas of consolidation 
scattered around the lung fields. Occasionally, the con- 
solidations may become massive (fig. 218). A gross speci- 
men (fig. 22A) shows extensive infiltrations and 
consolidations as well as some nodules in the lower lung 
fields, giving an overall appearance similar to consolidating 
pneumonia. However, even in the consolidation of an 
entire lobe of lung, the interlobular septa are still plainly 
visible, a fact which confirms the alveolar-filling nature 
of this lepidic tumor (fig. 228). 

Thus, the radiographic patterns of bronchioloalveolar 
cell adenocarcinomas are quite distinctive [36, 40]. In 
this series 60% of the cases were solitary lesions, 15% had 
a multiple nodular appearance, and about 10% had the 
scattered or consolidating pneumonitis patterns. As pre- 
viously emphasized, this form of adenocarcinoma may be 
very insidious and easily confused with other infiltrative 
diseases, sometimes for long periods. 


Scar Carcinomas 


About 5% of the peripheral tumors arose from scar 
tissue. The number may indeed have been higher since 
some were histologically equivocal. In such cases the 
masses were irregular and the margins difficult to charac- 
terize. The cell types of the 27 verified cases of carcinomas 
associated with scars included 17 bronchioloalveolar cell 
adenocarcinomas, five poorly differentiated adeno- 
carcinomas, and five epidermoid carcinomas. 


Other Considerations 


Each cell type occurred as a peripheral mass in the 
following frequencies: Large cell carcinoma, 72%; 
bronchioloalveolar cell adenocarcinoma, 65%; pleomor- 
phic carcinoma, 63%; poorly differentiated adenocarci- 
noma, 62%; well differentiated adenocarcinoma, 57%; 
adenoid cystic carcinoma, 38%; carcinoid tumor, 33%; 
mucoepidermoid carcinoma, 30%; unclassified carcinoma, 
29%; epidermoid or squamous cell carcinoma, 28%; 
undifferentiated carcinoma, 16%; and small cell 
undifferentiated carcinoma (oat cell), 14%. 

Some clarification is needed about these percentages. 
While all alveolar cell adenocarcinomas are peripheral, by 
definition, many are obscured by diffuse consolidation, 
infiltration, or bronchogenous dissemination. Conse- 
quently the 65% (peripheral masses) represent radio- 
graphically solitary masses. The high percentage of 
peripheral carcinoid tumors reflects the special interest 
of the Armed Forces Institute of Pathology in this type. 
In the literature, carcinoid tumors of the bronchus occur 
peripherally in only about 15% of all cases. Since the 
number of mucoepidermoid carcinomas, adenoid cystic 
carcinomas, and large cell undifferentiated carcinomas in 
this series was considerably smaller than those of the 





Fig. 18.—Lepidic bronchioloalveolar cell carcinoma. Well defined linear 
streaks course into or through mass and air-bronchogram effects visible 


other cell types, their percentages may not be representa- 
tive. With these exceptions, percentages are fairly 
consistent with other reported series. 

In summary, then, nearly 40% of all peripheral masses 
were adenocarcinomas. (This figure includes bronchiolo- 
alveolar cell adenocarcinomas.) Only 22% were of epider- 
moid origin, and about 11% were peripheral carcinoid 
tumors. Some of the so-called epidermoid carcinomas of 
the periphery may actually be examples of metaplasia in 
initial adenocarcinomas. This is especially possible in scar 
tissue in as much as 22 of the 27 known scar-associated 
tumors were adenocarcinomas. The fact that 11% of all 
peripheral tumors were carcinoid again reflects the special 
interest of the institute in them. 

The varying manifestations of peripheral bronchogenic 
neoplasms are a source of interest and fascination, par- 
ticularly when their radiographic features are understood 
in terms of the underlying pathogenesis. Because this 
report is based on analysis of a large number of lesions, 
there has been a tendency to be preoccupied with the 
frequency of certain radiographic signs. It should be 
recognized, however, that in the ultimate application of 
such information, the frequency of individual signs is far 
less important than an appreciation that radiographic signs 
will vary with the stage of the underlying process, The 
evolution of the margins of these lesions as they interface 
with the lung is a vivid portrayal of the inherent variability 
of peripheral carcinomas of the lung. 


PERIPHERAL PULMONARY NEOPLASMS 911 





Fig. 19.— Pathologic correlative studies of tumor shown in fig. 18. A, Very low power macrosection showing lung lobules separated by thickened 
fibrous septa coursing through tumor and extending to pleural surface. Septa are surrounded by dilated air spaces representing focal emphysema 
caused by fibrous tissue scar retraction. B, Higher power magnification demonstrating alveolar walls lined by contiguous lepidic growth of uniformly 
tall columnar cells. C, Higher power view. No mucus within air spaces in this field. D, Another area showing alveolar spaces filled with copious 
mucus and red blood cells. . 
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Fig. 20.—Tomogram of bronchioloalveolar cell carcinoma 
air-containing bronchi. 
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Fig. 22.— Gross specimens of bronchioloalveolar cell carcinoma. A, Extensive infiltration and consolidation as well as some nodules. B, Consolidation 
of entire lobe of lung. Interlobular septa remain plainly visible. 
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Intraaortic Counterpulsation Balloon: Radiographic Considerations 


ERIC A. HYSON,! CARL E. RAVIN, MICHAEL J. KELLEY, AND ANNE McB. CURTIS 


The intraaortic counterpulsation balloon is being used 
with increasing frequency in the setting of cardiogenic 
shock and/or high risk cardiac surgery. The radiologist 
should be aware of the normal function of this cardiac 
assist device, as well as its potential complications. The 
principal complications apparent on the plain chest radio- 
graph are related to improper positioning of the balloon 
catheter. 


Since the initial description in 1962 [1, 2], the intraaortic 
counterpulsation balloon (IACB) has gained increasing 
popularity as a method for improving cardiac function in 
critically ill patients. In order to detect potential compli- 
cations related to use of this device, the radiologist should 
be familiar with its normal function and placement. 


Indications for Use 


The IACB was originally proposed to improve cardiac 
function in the setting of cardiogenic shock [1, 2], and this 
continues to be a major indication for its use [3-8]. 
Cardiac failure related to acute mitral insufficiency or to 
ventricular septal rupture following myocardial infarction 
has also been managed with the balloon [9]. Patients in 
cardiogenic shock following myocardial infarction or 
patients with unstable angina may be stabilized using the 
IACB, allowing performance of coronary angiography 
prior to coronary artery bypass surgery [4, 10, 11]. In 
high risk patients undergoing coronary artery and valvular 
surgery, balloon pumping can be used preoperatively, 
allowing the myocardium to better tolerate the stress of 
surgery [12]. Finally, the intraaortic balloon can provide 
an intermediate level of cardiac assistance in patients who 
otherwise could not be weaned from cardiopulmonary 
bypass in the immediate postoperative period [12, 13]. 


Function and Placement 


Several models of intraaortic balloons are presently in 
use, but their basic principles of cardiac assistance are 
essentially the same [8, 14, 15]. All consist of a roughly 
cylindrical or fusiform inflatable bag about 26 cm long 
surrounding a catheter [16] (fig. 1). The balloon is inflated 
with about 40 cm? of gas (depending on balloon size) 
during diastole and is forcibly deflated during systole (fig. 
2). Inflation-deflation timing is linked electrically to the 
electrocardiogram. Inflation during diastole increases 
diastolic blood pressue in the proximal aorta, thereby 
increasing perfusion of the coronary arteries which takes 
place primarily during diastole. Improved coronary artery 
perfusion increases oxygen delivery to the myocardium 
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and should improve myocardial pumping action. Deflation 
of the balloon during systole starts the column of aortic 
blood moving distally, decreasing the afterload against 
which the left ventricle must eject its stroke volume, and 
thereby diminishing left ventricular work and oxygen 
requirement. Thus by increasing oxygen delivery to the 
myocardium during diastole and decreasing oxygen re- 
quirements during systole, overall cardiac function is 
improved by intraaortic balloon pumping [4]. 

The IACB is inserted through a Dacron graft placed 
end-to-side to the common femoral artery [17]. Ideally, 
the tip of the balloon should be positioned just distal to the 
origin of the left subclavian artery at the level of the aortic 
knob. This position results in maximum augmentation of 
coronary artery flow while minimizing the risk of embolus 
to the cerebral vessels, occlusion of the left subclavian 
artery, or intermittent occlusion of the renal arteries by the 
balloon itself. Axillary artery insertion has not yet proved 
feasible [7]; however, the balloon can be positioned in the 
thoracic aorta through the ascending aorta at the time of 
surgery, if difficulty in placement through atherosclerotic 
femoral arteries is anticipated. Such placement, however, 
requires limited thoracotomy for removal at the completion 
of balloon pumping. 


Complications 


Most radiographically apparent [ACB complications re- 
sult from improper positioning of the balloon. Insertion of 
an excessive length of catheter can result in obstruction 
of the left subclavian artery [18, 19] (fig. 3). Aortic tear 
with subsequent dissection has also been reported sec- 
ondary to impaction of the balloon catheter at the origin 
of the subclavian artery [18]. The balloon may inadver- 
tently be advanced into the proximal aortic arch, thereby 
increasing the risk of embolism to the cerebral vessels. 
Arteriosclerotic disease involving the abdominal aorta and 
its distal branches may preclude the balloon ever reaching 
the appropriate position in the thoracic aorta (fig. 4). It is 





Fig. 1.— Partially inflated intraaortic balloon (Avco Tri-Segment Balloon, 
Avco Medical Products, Everett, Mass.) surrounding distal portion 
of catheter. 
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Fig. 2.—A, Chest film showing appearance of IACB in systole (note open aortic valve). Deflated balloon not visualized. B, Chest film during diastole 
(aortic valve closed) showing inflated balloon visualized as radiolucent cylinder (arrows) projected in lumen of descending aorta. 





Fig. 3.—Chest film showing IACB extending above level of aortic knob Fig. 4.— Radiograph of patient with markedly tortuous aorta and great 
into left subclavian artery. (Reprinted from [19]) vessels showing catheter following tortuous route and kinking at L2 
level. Distal tip of catheter could not be advanced beyond level 


of diaphragm. 
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Fig. 5.—Patient who experienced considerable pain during insertion 
of IACB. A, Chest film showing balloon in apparently satisfactory position, 
but shadow of descending aorta indistinct. Film before insertion of bal- 
loon showed sharply defined border of descending aorta. B and C, 
Aortograms showing intramural position of balloon which continues to 
inflate during diastole (8) and deflate during systole (C). IACB was 
removed and patient sustained no adverse Clinical effects from intramural 
positioning. 





also important to appreciate that the balloon position can 
change, moving cephalad 1-4.5 cm with change of posi- 
tion from recumbent to sitting [18]. Because the balloon 
can change position after initial placement, periodic con- 
firmation of its location by chest radiographs is 
recommended. 

Several instances of dissection of the aortic wall which 
have been described were clinically unsuspected pre- 
mortem and apparently did not contribute to death [4, 7]. 
However, a recent report describes five deaths directly 
attributable to the IACB, including two retroaortic dis- 
sections, two gangrenous bowels (secondary to arterial 
emboli), and one aortic perforation [20]. One case of 
intramural aortic dissection was clinically suspected be- 
cause of poor response to balloon pumping and verified 
by angiography (fig. 5). Loss of definition of the de- 
scending thoracic aorta on the chest radiograph after 
placement of the intraaortic balloon may be an early clue 
to intramural positioning. A history of difficulty inserting 
the device or patient pain during the procedure should 
alert the radiologist to possible aortic complications. 

Another potential complication is gas leak. Balloon 
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rupture secondary to improper insertion occurred in one 
patient [7]. Although balloon pumps are available using 
either carbon dioxide or helium for inflation, carbon di- 
oxide has the theoretical advantage of higher solubility 
in blood in the event of gas escape. Helium in intravascular 
doses of 1-3 ml/kg has been shown to be rapidly fatal 
in canine experiments [21]. However, its better flow rate 
allows for more rapid balloon inflation and deflation. 
Because of the potential dangers of balloon rupture, how- 
ever, carbon dioxide is usually chosen as the inflating gas. 
Theoretically, intravascular gas might be visible on plain 
films in the event of gas rupture. 

Other intraaortic balloon complications have been re- 
ported which would not be apparent on routine chest 
radiographs. These include wound infections at the site of 
balloon insertion, hemolysis, moderate decrease in plate- 
let count, and arterial insufficiency of the catheterized 
leg [3, 4, 7, 8, 13]. Thromboembolic episodes involving 
the aorta or renal, celiac, or mesenteric arteries are de- 
creased by heparinization and maintenance of the balloon 
in the pumping rather than stationary mode [4, 7, 12, 13, 
22, 23]. The incidence of ventricular rupture in balloon- 
treated postmyocardial infarction patients is somewhat 
increased, probably secondary to prolongation of survival 
with a further evolution of large infarcts [3, 7]. 
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Pulmonary Sling in the Adult 


H. PAUL HATTEN, JR.,! JAMES G. LORMAN, AND HAROLD D. ROSENBAUM 


Although an aberrant left pulmonary artery, usually 
called a pulmonary sling, is a serious anomaly in neonates 
and young children, it can be seen initially in adulthood. 
To date, all adult patients have been without symptoms or 
associated anomalies. Radiographic findings are some- 
what different in adults, although at both ages a soft tissue 
mass is visible between the esophagus and the distal 
trachea. In adults, the anomalous left pulmonary artery is 
more likely seen as a right-sided mediastinal mass on the 
posteroanterior chest film. A pulmonary sling is apparently 
a benign and asymptomatic condition in adults. 


A pulmonary sling is rarely diagnosed in adults. The third 
such adult case, and the first in the radiologic literature, 
is reported. 

This type of an aberrant left pulmonary artery usually 
is encountered during the newborn period or early infancy. 
A pulmonary sling at this age is an extremely serious lesion 
with a mortality of at least 50%, even with surgical treat- 
ment. Many of these infants have associated congenital 
anomalies. In contrast to this dire prognosis, all adult cases 
have been asymptomatic and have had no associated 
congenital anomalies. 


Case Report 


This 45-year-old male was evaluated because of peptic ulcer 
symptoms. At no time during his life had he experienced stridor 
or dysphagia. He had suffered from seasonal asthma, but this 
condition had been entirely asymptomatic for 3 years. 

The posteroanterior view of the mediastinum (fig. 1A) revealed 
a right-sided profile lateral to the trachea, simulating dilatation 
of the ascending aorta or the azygos vein. A lateral view of the 
mediastum (fig. |B) revealed a smoothly rounded indentation of 
the posterior aspect of the distal trachea. Barium swallows 
showed the structure to be situated between the distal trachea 
and the esophagus (fig. 2), indenting the anterior portion of the 
esophagus. The interpretation of these features as a pulmonary 
sling was confirmed at angiocardiography (fig. 3), which dem- 
onstrated the aberrant left pulmonary artery to arise from the 
right pulmonary artery and to proceed across the midline to the 
left hilum. 


Discussion 
Anatomy and Embryology 


Pulmonary sling is characterized by the left pulmonary 
artery arising as an anomalous branch of the right pul- 
monary artery (fig. 4). It passes over the right mainstem 
bronchus and proceeds between the trachea and esopha- 
gus to reach the left hilum. The right mainstem bronchus 


Received November 10, 1976; accepted after revision February 23, 1977. 


or trachea is often compressed by this vessel, which 
frequently is smaller than normal. 

Approximately two-thirds of affected children have 
severe associated anomalies, with hypoplasia of the distal 
trachea or right mainstem bronchus being the most com- 
mon. Tracheal stenosis is often associated with a complete 
cartilaginous ring without the usual posterior tracheal 
membrane. Any of the bronchi, even those serving the 
left lung, may be affected. Independent connection of the 
trachea to the right upper lobe bronchus (bronchus suis) 
is occasionally seen. Cardiovascular anomalies are present 
in about one-third of these patients and include atrial and 
ventricular septal defects, patent ductus arteriosus, and 
anomalies of the aortic arch [1]. Many of the symptoms 
may be more related to the associated anomalies than to 
the pulmonary sling. 

Opinion is divided concerning the embryologic aber- 
ration that leads to a pulmonary sling. A large portion of 
each pulmonary artery develops from its respective sixth 
aortic arch. It is logical that a developmental abnormality 
of the left sixth arch is involved, since a normally located 
left pulmonary artery is absent [2]. Some feel this type of 
an aberrant left pulmonary artery represents an anomalous 
vessel which develops from the fetal mediastinal venous 
plexus [1]; however, the generally accepted explanation 
incriminates lack of normal development of the left sixth 
aortic arch. 


Radiologic Features 


Although a pulmonary sling may be suggested from ` 
clinical symptoms, definitive diagnosis depends upon 
radiographic findings. The x-ray characteristics of this 
anomaly [3] have been extensively studied in infants and 
include the following. 

1. Unequal aeration of the two lungs may be present. 
Evidence of obstruction, usually hyperinflation, can result 
from compression of the right main bronchus or trachea 
by the anomalous left pulmonary artery. There may be 
secondary shift of the mediastinum to the left. An abnor- 
mally narrowed bronchus may be present, spatially un- 
related to the aberrant left pulmonary artery. 

2. The left hilum can be located at a level lower than 
normal, even slightly below that of the main pulmonary 
artery. 

3. The lower end of the trachea and the carina may 
deviate slightly toward the left rather than normally to the 
right. The trachea, as well as the right main bronchus, may 
also be displaced slightly anteriorly. 
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Fig. 1.—A, Posteroanterior view demonstrating slight prominence of right side of mediastinum lateral to trachea (arrows). B, Lateral view showing 


indentation by pulmonary sling on posterior aspect of distal trachea (arrows). 


“2 


Fig. 2.—Spot film from barium swallow revealing soft tissue density 
situated between esophagus and distal trachea. Note compression of 
anterior aspect of the esophagus (arrows) and indentation of posterior 
aspect of distal trachea. 





Fig. 3.—Pulmonary angiogram showing left pulmonary artery arising 
aberrantly (arrows) from right pulmonary artery and coursing across 
midline to left hilum. 
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Fig. 4.— Line drawing demonstrating aberrant origin of left pulmonary 
artery and its spatial relationship to trachea and esophagus. 


4. Branches of the left pulmonary artery are decreased 
in size because the aberrant left pulmonary artery is 
frequently smaller than normal. 

5. The most important plain film finding in both infants 
and adults is a mediastinal soft tissue density located 
between the esophagus and distal trachea. The trachea 
usually is compressed on its right side and posteriorly. The 
esophagus is indented on its anterior surface. 

Although these features are virtually pathognomonic, 
confirmation can be obtained by angiocardiography. 
Bronchography is valuable to define the associated 
anomalies of the tracheobronchial tree. Tomography yields 
no additional information. 

The precise location of the soft tissue density between 
the esophagus and distal trachea is characteristic and 
makes a pulmonary sling the most likely diagnosis. Other 
remote possibilities include enterogenous cysts, intramural 
masses of the esophagus, and enlarged lymph nodes 
secondary to inflammation or metastasis [4]. An anomalous 
right subclavian artery always passes posterior to the 
esophagus [4, 5]. No other aortic arch anomaly regularly 
courses between the esophagus and trachea. 


Clinical Presentation 


/n infants. Pulmonary sling was first described in 1897 
[6], and the first surgical therapy for its correction was 
reported in 1954 [7]. Almost all reported cases have been 
discovered early in life [1-3, 8, 9]. 

Only rarely has an infant been seen with an asympto- 
matic pulmonary sling [10]. Symptoms are present at 
birth in at least 50% of these patients and characteristically 
include respiratory obstruction, especially expiratory 
stridor and wheezing. Dysphagia and vomiting are un- 
common. Episodic respiratory infections are frequent and 
can cause fatal respiratory distress. 

Although the only effective treatment is surgical, half 
of the patients die even after surgical alleviation of the 
right bronchial and tracheal compression by the aberrant 
left pulmonary artery. While the operation relieves the 
compression symptoms, in only a small percentage of 
patients is blood flow through the transplanted left pul- 


monary artery maintained [8]. Others succumb to severe 
associated anomalies [9]. 


/In adults. Only two other cases of a pulmonary sling in 
an adult have been reported. The first [11] was a 79-year- 
old man who presented with dysphagia and weight loss 
for 6 months. He died in about 6 weeks from aspiration 
and pneumonia. Atherosclerotic dilatation of the aberrant 
left pulmonary artery may have accounted, at least in part, 
for the dysphagia which developed. The other case [12] 
was a male factory worker with calcific aortic stenosis who 
died in the middle of his sixth decade from an episode of 
acute respiratory insufficiency. At no time did he have 
symptoms that could be attributed to the pulmonary sling. 
It is noteworthy that in neither of these cases, nor in our 
case, could the anomalous pulmonary artery be indubitably 
incriminated as the cause for the symptoms, and none of 
the three had associated congenital anomalies. 

Several radiographic features frequently seen in infants 
are not present in adults. These include decreased vascu- 
larity of the left lung and evidence of respiratory obstruc- 
tion. A right-sided mediastinal mass was noted in the case 
reported by Kale et al. [12]. Such a finding has rarely 
been observed in infants [9]. The soft tissue density 
between the esophagus and distal trachea is expected and 
seen both in infancy and in the adult patient. This finding 
is the radiographic hallmark of a pulmonary sling at any 
age, regardless of whether the patient is symptomatic. 
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Angiographic Aspects of Experimental Nonocclusive 
Intestinal Ischemic Injury 


JOSEPH J. BOOKSTEIN,! LAWRENCE GOLDBERGER,’ GEN NIWAYAMA,? MOHAMMAD J. NADERI,’ 
FOLKE J. BRAHME,! AND TIMOTHY A. JONES’ 


An experiment was designed to fulfill the following aims: 
(1) to develop a model of nonocclusive intestinal ischemic 
injury compatible with survival for severai days; (2) to 
determine the accuracy of angiography in diagnosing the 
presence and extent of intestinal ischemic injury; and (3) 
to determine the therapeutic and diagnostic value of 
intraarterial papaverine infusion. Experimental shock 
models were developed in the dog, and efficacy of the 
hypovolemic and normovolemic models was confirmed by 
gross and histologic evidence of intestinal injury in sur- 
viving dogs. No reliable angiographic signs of intestinal 
mucosal injury could be elicited. Angiographic abnormal- 
ities associated with the experiment were attributable to 
the shock itself and disappeared with the relief of shock. 
Infusion of papaverine into the superior mesenteric artery 
within 2 hr of the onset of shock prevented or ameliorated 
intestinal injury. 


Introduction 


Nonocclusive intestinal ischemic injury is characterized by 
ischemic injury of the bowel, usually the small bowel, in 
the absence of occlusions of major intestinal vessels. It 
is usually associated with low cardiac output, arrhythmia, 
digitalis administration, and often concomitant shock and 
dehydration. Diagnostic and therapeutic methods are 
currently inadequate. Even with a high index of suspicion, 
correct antemortem diagnosis is infrequent. Despite 
diagnosis, therapeutic results are poor, and the majority 
of patients will succumb to the disease. When transmural 
infarction has occurred, resection of gangrenous segments 
is necessary. If only diffuse mucosal injury is present, 
surgery is best avoided, directing treatment at correction 
of underlying shock, decreased cardiac output, dehydra- 
tion, sepsis, and electrolyte imbalance. Thus correct 
diagnosis may have important therapeutic implications. 

It has been claimed that angiography may play an im- 
portant role in diagnosis and therapy [1-5]. Marked vaso- 
constriction of intestinal arteries, particularly in the ab- 
sence of shock, and alternating vasoconstriction and 
dilatation (beading) are considered suggestive angio- 
graphic signs. However, the accuracy of these signs in 
predicting actual intestinal injury has not been critically 
appraised. Vasodilation after selective intraarterial infusion 
of papaverine or other vasodilator has been proposed as 
useful in distinguishing reversible injury from irreversible 
infarction [4], but this presumption has not been eval- 
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uated. Finally, selective infusion of vasodilator has been 
advocated as a therapeutic method [1-4], but its efficacy 
has not been objectively tested. 

The present investigation was designed (1) to develop 
a canine model for nonocclusive intestinal ischemic injury 
capable of survival for several days; (2) to determine the 
specificity and sensitivity of angiographic signs of acute 
intestinal ischemic injury by correlating angiographic, 
gross, and histologic features; (3) to determine the thera- 
peutic or prophylactic value of selective papaverine in- 
fusion; and (4) to determine the value of the dilator 
response to selective infusion of papaverine in predicting 
the extent or the reversibility of injury. Experimental 
methods and results relative to each of the above goals 
are presented in separate sections. 


Canine Model 
Materials and Methods 


A hypovolemic hypotensive model was initially evaluated. Nine 
large mongrel dogs were anesthetized with Nembutal, intubated, 
and supported with external respiratory assist. The electrocardio- 
gram was monitored, and an intravenous catheter was placed 
for administration of drugs and anesthesia. An intraarterial 
catheter was percutaneously passed from the right femoral 
artery into the superior mesenteric artery for injection of con- 
trast medium and pressure monitoring. A second catheter was 
passed from the opposite femoral artery, through which the dog 
was allowed to bleed into a reservoir. The height of the reservoir 
was set to maintain mean blood pressure at shock levels. With 
the onset of shock, seven dogs received intravenous ouabain 
(25 ug/kg) and two dogs did not. Lasix (0.5 mg/kg) was ad- 
ministered to five dogs 1 hr before the onset of shock. Dogs were 
fully heparinized before bleeding into the reservoir was begun. 
Mean pressure was maintained at 40 mm Hg for 2.5 = 0.95 hr 
in seven animals, at 50 mm Hg for 1% hr in one animal, and at 
60 mm Hg for 3 hr in one. 

Autopsy was performed immediately after sacrifice at 48 or 
72 hr or at spontaneous death. Peritoneal and intestinal contents 
were examined for blood. The small and large bowels were care- 
fully examined for subserosal hemorrhage, and the mucosa for 
edema, congestion, hemorrhage, and denudation. Bowel was 
immediately sectioned and fixed for subsequent histologic 
examination. 

A normovolemic hypotensive model was also evaluated. Thir- 
teen mongrel dogs were anesthetized with Nembutal. Catheters 
were passed from the left femoral artery into the superior 
mesenteric artery for arteriography. A catheter was passed into 
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TABLE 1 


Gross and Histologic Grading System 











Findings Grade 
Gross, extent: 
DONNY sot: 05.0 55 Se we RSE EON BORO e wae ha O 
Teo ETE E NEO TEE E S E 1 
Up to half of small bowel......................... 2 
More than half of small bowel..................... 3 
Colonic involvement............................ 4 
Gross, greatest severity: 
COOMA OM ois 5 bce oak Peed okie Pee ea aa wen 1 
Faint congested patches......................... 2 
Congestion visible through serosa.................. 3 
Intraluminal, intraperitoneal, or intramural 
PIQIMOLINEGG 26.5 aioe < SS abe os os HRS SSS GOEL‘ 4 
Histology: 
a a ee ee EE E EE ee O 
Edema or mild congestion, superficial............... 1 
Marked congestion, changes into midmucosa, 
or mild mucosal denudation..................... 2 
Marked edema and congestion, moderate 
eTe T i PNE inks Rhee whe ecabar 3 
Necrosis of villous stroma, complete 
denudation, or venous thromboses............... 4 





the femoral vein for administration of drugs and anesthesia. 
From the opposite side, a catheter was placed intraarterially for 
monitoring systemic blood pressure. A Ross transseptal needle 
was passed from the right femoral vein through the right atrium 
and into the pericardium. Over the needle, a catheter was passed 
which easily penetrated the right atrium but was deflected by 
the pericardium into the pericardial sac. Intrapericardial catheter 
position was confirmed by a small injection of contrast agent. 

Approximately 15 min was allowed to elapse to promote 
clotting of the right atrial puncture wound. Then isotonic saline 
was injected into the pericardial sac until the desired reduction 
of blood pressure had been achieved. Ordinarily 200-300 ml of 
saline were required initially, and small increments of saline were 
necessary periodically to maintain pressure at the desired level. 
Blood pressure was reduced to around 40 mm Hg in 10 of the 
dogs and to 50 mm in three, for 1.8 + 0.6 hr. Shortly before 
minimal shock levels were reached, 25 ug/kg ouabain was 
administered intravenously. At the end of the hypotensive period, 
the pericardial fluid was withdrawn, and pressures returned to 
or near normal. The pericardial fluid was usually clear or only 
slightly blood tinged, suggesting that the catheter had effectively 
occluded the right atrial puncture. The dogs were given antibiotic 
and returned to their cages for restudy at 24 hr. 

Dogs were autopsied immediately at spontaneous demise or 
after sacrifice at 24 hr. Gross observations of the intestinal tract 
were recorded as described above, and material was fixed in 
formaldehyde for histologic examination. The hearts were also 
examined for signs of right atrial tear and amount of intraperi- 
cardial fluid or blood. Microscopic sections were evaluated for 
mucosal edema, denudation, necrosis, hyperemia, cellular 
infiltrates, intravascular thrombosis, and mural abnormalities. 

Severity of injury was graded on a scale of 0—4 by averaging 
grades for gross extent and severity with the grade for the histo- 
logic examination when available. Table 1 lists the basis for gross 
and histologic grading, and figure 1 illustrates histologic features. 


Results 


Hypovolemic. Of the nine animals subjected to hypo- 
volemic hypotension, four died spontaneously during the 
acute phase of the experiment 14-4 hr after onset of 
hypotension. Those that survived the acute phase all sur- 
vived until sacrifice at 48 or 72 hr. At autopsy, eight of the 
nine cases demonstrated injury of small bowel mucosa. 
Grossly, these cases had patchy discoloration of small 
bowel mucosa suggesting congestion, and some mucosal 
edema. Injury often terminated abruptly at the ileocecal 
value, and the colon appeared normal in all but one case. 
Five of the nine dogs had histologic examination. Each 
specimen demonstrated some degree of edema of the 
small bowel villus tips; four showed patchy villus hyperemia 
and congestion. Actual intramucosal hemorrhage was not 
seen in any specimen. One case demonstrated minimal 


‘mucosal denudation from small bowel villus tips. 


Considering gross and microscopic features, the mean 
estimated severity of disease was 1.67 + 0.9. No cor- 
relation between severity of injury and amount or duration 
of hypotension, or length of survival after hypotension, 
was demonstrated. Likewise, the addition of Lasix or 
ouabain to the hypotension did not obviously influence 
severity. However, the experiment was not designed to 
critically appraise the influence of these drugs. 

Normovolemic. Six of the normovolemic hypotensive 
animals died spontaneously during the experiment within 
1-3) hr after onset of hypotension. Five were sacrificed 
or died spontaneously 12-24 hr after onset of hypo- 
tension, and two were sacrificed during the acute phase 
14 or 2 hr after onset of hypotension. Autopsy showed 
Sangiunous ascites in one dog and grossly bloody bowel 
contents in two of the five dogs that survived 12-24 hr. 
Each animal demonstrated gross evidence of severe in- 
testinal injury. The small intestinal mucosa appeared very 
edematous and showed marked patchy discoloration sug- 
gesting hemorrhage or congestion. Histologic specimens 
were available in six of these 13 animals; specimens were 
lost or not obtained in the other seven. All examined 
specimens demonstrated small bowel villus edema and 
capillary dilatation, similar to the changes seen in the hypo- 
tensive hypovolemic model. In addition, however, each 
had more significant alterations: six showed focal or ex- 
tensive mucosal denudation of the small bowel; two 
showed necrosis of villus tips; and one demonstrated in 
situ thromboses within villus and submucosal venules. Six 
cases showed gross or microscopic evidence of ischemic 
injury of the colon. No significant mural injury was ap- 
parent, except for the one dog with venular thromboses. 
The mean estimated severity of injury was 3.5 + 0.58. 

Cardiac examination in each of these dogs demonstrated 
only 5-30 ml of blood-tinged or occasionally frankly 
bloody pericardial fluid. The atrial puncture wounds were 
barely recognizable. In two other dogs not included in 
this series, which were studied in our early experience, 
right atrial tears occurred with uncontrollable hemorrhagic 
pericardial tamponade. 
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In summary, both the hypovolemic and normovolemic 
hypertensive ouabain models developed ischemic injury 
of the small bowel. Both models were associated with a 
high incidence of acute death, and in both about half of 
the animals survived 1-3 days. The normovolemic model 
produced much more severe mucosal injury of the small 
bowel as well as more frequent colonic involvement. In no 
animal did colonic injury occur in the absence of small 
bowel injury. Neither model produced transmural bowel 
infarction. 


Diagnostic Accuracy of Angiography 
Materials and Methods 


Arteriograms from 26 dogs were applicable to this substudy, 
nine with hypovolemic and 17 with normovolemic hypotension. 
Mean blood pressure in the entire group was maintained at 44 
+ 5.5 mm Hg for 2.25 + 0.77 hr. Arteriograms were performed 
at the following intervals: after anesthesia and intubation (con- 
trol); shortly after stable hypotensive levels had been reached; 
approximately 30 min after shock had been corrected; and, 
when possible, after 24, 48, and 72 hr. Six dogs that had 
superior mesenteric artery infusions of papaverine also had 
arteriograms shortly after the onset of papaverine infusion. 
Arteriograms were performed by percutaneous catheterization 
of the superior mesenteric artery from the femoral artery. Reno- 
grafin 76 was the contrast agent; a total of 6-7 ml was injected 
at a rate of 4—5 ml/sec under control conditions, and a total of 
4 ml at a rate of 1-4 ml/sec during shock conditions. 

Arteriograms were evaluated for caliber of proximal superior 
mesenteric artery near the origin of the middle colic artery; for 
caliber of a distal ileac branch; for estimated superior mesenteric 
artery blood flow as judged by the spillover technique [5]; for 
irregularities in arterial caliber termed beading; for arteriovenous 
shunting; and for abnormalities of mucosal stain. Each animal 
was autopsied as described in the section on canine model. 


Results 


Angiography during shock demonstrated varying de- 
grees of relatively smooth constriction of the superior 
mesenteric artery and its branches as well as marked 
decrease in the volume of superior mesenteric artery flow 
(fig. 2). Classic beading was not apparent in any dog, 
although a few showed occasional focal constrictions (fig. 
2B). Mucosal stain and venous opacification were very 
faint, and arteriovenous shunting was not seen. No sig- 
nificant differences between the angiographic appearances 
of hypovolemic and normovolemic shock were apparent. 

Correlation of angiographic parameters and grade of 
bowel wall injury are summarized in table 2. Grades 0-2 
are arbitrarily considered mild disease and grades 2.5-4 
severe. Of nine with mild disease, the superior mesenteric 
and ileac artery calibers decreased during shock to 0.68 
+ 0.17 and 0.75 = 0.10 times control diameters, respec- 
tively. Of 11 dogs with severe injury, mean superior mesen- 
teric and ileac artery diameters were 0.62 £0.14 and 
0.76 + 0.15 times control values, respectively. Thus no 
significant correlation between degrees of constriction 
during shock and severity of subsequent ischemic injury 
was present. 
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Fig. 1.— Graded histologic changes. A, Histologic grade O: normal 
proximal jejunum. Note complete epithelialization of villi and slightly 
loose nature of supporting stroma. B, Histologic grade 2: villus edema 
plus some distal mucosal denudation. C, Histologic grade 4: necrosis of 
villus tips and hemorrhagic coagulum over remaining villus surface 
(arrow). 





Fig. 2.—Normovolemic shock model. A, Control arteriogram. Blood pressure, 150/100; injection rate, 5 mi/sec; estimated SMA flow, 4 ml/sec. 
B, Arteriogram 30 min after pressure was reduced to 50 mm Hg and intravenous ouabain. Injection rate, 4 ml/sec; estimated SMA flow rate, < 2 ml/sec. 
Note minor proximal constricted segment (arrow) producing closest appearance to beading obtained in this series of experiments. C, Arteriogram 15 
min after release of 2 hr of shock. Injection rate, 4 ml/sec; estimated SMA flow, 4.5 ml/sec. Appearance nearly indistinguishable from control arterio- 
gram. D, Arteriogram 24 hr after shock. Injection rate, 5 ml/sec; estimated SMA flow, 4.5 ml/sec. Note mild dilatation of SMA and branches without 
increased flow rate, Without control study, this arteriogram could be regarded as normal. On late films, smallest visualized branches appeared normal or 
slightly dilated. Immediately after this arteriogram, sacrifice revealed extensive hemorrhage and edema with mucosal sloughing of small bowel and 


minimal disease in the proximal colon. Disease graded as 4. 
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TABLE 2 


Correlation of Angiographic Features and Histologic Grade 








Compared States: Histologic Grade 


Angiographic Feature 
ii <2 >25 





Hypotension/control: 
Diameter SMA.............. 0.68 = 0.17 0.62 + 0.14 
Diameter ileac artery......... 0.75 + 0.10 0.76 + 0.15 


Estimated SMA flow..........0.5 +0.15 0.46 = 0.17 
Immediate postshock/shock: 

Diameter SMA... ....4..6. 6. 1.58 = 0.29 1.42 +0.12 

Diameter ileac artery......... 1522043 1.262048 

Estimated SMA flow.......... 1.70+ 0.28 289 = 2.53 
Immediate postshock/control: 

Diameter SMA. . .....s6s6c8. 11 £019 093 +£ 023 

Diameter ileac artery......... 1.14 = 0.21 0.99 = 0.25 

Estimated SMA flow.......... 1.08 = 0.25 0.92 + 0.18 
24 hr/control: 

Diameter SMA. 2.4665 5.48425 1 £0.12 0.93 = 0.15 

Diameter ileac artery......... 0.98 + 0.25 0.97 + 0.08 

Estimated SMA flow.......... 1 + 60.09 1.04 > 0:05 





Note.— SMA = superior mesenteric artery. 


Ratios of superior mesenteric artery flow after and 
before shock were similar in the hypovolemic and normo- 
volemic models (table 2). Comparing mild and severe 
injury, flow ratios were about equally reduced. Thus 
degree of injury could not be predicted from flow reduction 
during shock. 

All animals that had immediate postshock arteriograms 
demonstrated increased caliber after relief of shock (table 
2). Correlating immediate postshock with control calibers, 
there was again no significant difference between those 
with mild and severe injury. Thus amount of increase in 
caliber after release of shock was not predictive of the 
degree of intestinal injury. 

All animals demonstrated increased superior mesenteric 
artery flow after release of shock. There was a tendency 
(not statistically significant) for the most severe injury to 
be associated with the greatest reactive hyperemia, but 
considerable overlap was present. Thus amount of reactive 
hyperemia was not reliably predictive of the degree of 
intestinal injury. 

Caliber and flow at 24 hr were compared with control 
values. Vascular caliber and flow were indistinguishable 
from control arteriography in dogs harboring both mild 
or severe nonocclusive mucosal intestinal injury. 

In summary, the angiographic features during produc- 
tion of nonocclusive intestinal injury are basically attribu- 
table to shock. From to 24 hr after recovery from shock, 
no angiographic manifestations of mucosal injury were 
apparent, despite fully developed gross and histologic 
ischemic changes. Neither the degree of vasoconstriction 
during shock nor the apparent amount of reduced flow 
was reliably predictive of the presence or degree of injury. 
The immediate postshock reactive hyperemia was often 
greater in those with severe injury, but no consistent 
difference between angiograms in mild and severe injury 
was apparent at 24 hr. 
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Prophylactic Value of Papaverine 
Materials and Methods 


In six dogs subjected to normovolemic shock, superior mesen- 
teric artery infusions of 0.5 mg of papaverine/min were admin- 
istered. Mean shock levels were 43.3 mm Hg for 2.75 + 0.39 
hr. Infusions were begun the following intervals after onset of 
hypotension: % hr in two animals; 1 hr in one animal; 1% hr in 
one animal: and after 2 hr in two animals. Infusions were con- 
tinued for the duration of shock, which was 3 hr in most cases 
but only 2% hr in the two dogs in which infusions were begun 
15 min after onset of shock. In each case, arteriograms were 
obtained before shock, during shock before and after papaverine 
infusion, immediately after simultaneous termination of shock 
and papaverine infusion, and after 24 hr. 

In an additional five dogs with normovolemic shock, papa- 
verine was subselectively infused into a segmental! ileac branch 
from the onset of hypotension. Mean blood pressure in this group 
was 45.5mmHg = 4.5 for 1.9 = 0.7 hr. After surgical exposure 
of the bowel, a 30 gauge lymphangiogram needle was passed 
into an ileac artery 2-3 mm in diameter. Intravascular position 
was proved by transneedle arteriography. Transcatheter angiog- 
raphy demonstrated focal spasm at the puncture site, but in no 
case was the artery completely obstructed by the needle. Papa- 
varine, at a concentration of 0.15 mg/ml, was then infused at a 
rate of 0.033-0.075 mg/min for 30-45 min in two dogs and 
for 2 hr in three others. The segments infused were tagged with 
sutures to enable indentification at autopsy. Additional arteriog- 
raphy was performed as technical considerations and survival 
allowed. 


Results 


Each of the six animals with superior mesenteric artery 
papaverine infusions survived until sacrifice at 48 or 72 
hr. This is in contrast to spontaneous death after 12-24 
hr in nine of 16 other normovolemic models not given 
superior mesenteric artery papaverine infusions. 

The two animals in which papaverine infusions were 
begun after only 15 min of shock were sacrificed after 72 
hr, and both had normal-appearing small and large bowels 
upon gross examination. Unfortunately, the histologic 
material was lost in both dogs. In the dog with infusion 
begun 1 hr after shock, the gut was grossly normal but 
minimal edema was suggested histologically, and final 
grading of severity of injury was 0.5. In the dog with 
infusion begun after 1/4 hr, grade 2 gross and histologic 
abnormalities were present at 72 hr. In the two dogs given 
papaverine after 2 hr, grade 1 or 2 injury was found 
grossly and histologically after 48 hr. The mean grade of 
0.92 + 0.92 in dogs receiving superior mesenteric artery 
papaverine infusions contrasted significantly with the 
mean grade of 3.31 £0.59 in 12 other normovolemic 
hypotensive dogs. Thus papaverine infusion may prevent 
or ameliorate injury when begun as long as 2 hr after 
onset of shock. 

Comparison of the pre- and postpapaverine arterio- 
grams (fig. 3) performed during shock demonstrated an 
increase in superior mesenteric and ileac artery diameters 
to 1.25 £0.33 and 1.47 £0.54 times control values, 
respectively, and an increase in superior mesenteric artery 





Fig. 3.—Normovolemic shock model, partially protected with papaverine. A, Control arteriogram. Injection rate, 4 ml/sec; estimated SMA flow, 4 
ml/sec. B, Arteriogram during shock. Blood pressure, 40 mm Hg; injection rate, 3 ml/sec; estimated SMA flow, 2 ml/sec. Note relatively modest smooth 
vasoconstriction. C, Arteriogram during shock and papaverine infusion at rate of 0.5 mg/min. Pressures had been maintained at 40-45 mm Hg for 
3 hr; papaverine infused during last hour. Note marked increase in vascular caliber relative to B. D, Arteriogram after release of shock and discontinu- 
ation of papaverine. Blood pressure, 140/80; injection rate, 5 ml/sec; estimated SMA flow, 5 ml/sec. Arteries dilated relative to control. 
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Fig. 3. (cont.)—E, Arteriogram after 24 hr similar to control. Blood 
pressure, 160/90; injection rate, 4 ml/sec; estimated SMA flow, 4 ml/sec. 
Sacrifice immediately after this arteriogram revealed mild edema of small 
bowel and focal denudation of villi. Disease graded 2. 


flow to 1.35 + .34 times prepapaverine values. 

Of the five dogs with segmental papaverine infusions, 
the mean injury grade was reduced to 2.25 +1, but 
definite differences between perfused and nonperfused 
segments could not be detected. Thus segmental infusion 
did not fully confirm the protective effect of papaverine. 

Several other interesting observations were made in the 
subselectively infused dogs. In most, angiography dem- 
onstrated dilatation of the selectively infused artery, but 
the volume and linear velocity of flow appeared no greater 
than in adjacent arteries. Upon direct observation of the 
bowel during infusion, the vasa recta of the perfused 
intestine were relatively dilated. Most intestinal veins were 
very dark red during severe hypotension, but the veins 
draining the perfused segment were relatively bright red. 


Predictive Value of Postpapaverine 
Vasodilator Response 


Of three animals with normovolemic shock of 40 mm 
Hg and subsegmental needle infusions of papaverine, 
arteriograms were obtained in two. In both there was 
selective dilatation of the perfused artery. Despite this 
dilatation, injury graded 2.5 or 3.5 was present at autopsy 
in the area of perfusion. Indeed, one of these animals 
demonstrated intravenular thromboses at autopsy. Thus 
the dilatability of the artery was not predictive of absence 
of injury. 


in six animals with papaverine infusion into the superior 
mesenteric artery, none developed severe disease. Yet 
in two of the six, ileac arteries decreased in caliber after 
papaverine, rather than increased. (These animals did 
show some dilatation of vasa recta). Thus absence of ileac 
artery dilatation did not indicate irreversible disease, since 
these animals survived until sacrifice and had grade 0.5 
and 2 injury at autopsy. Thus in the models evaluated, no 
predictive value of the postpapaverine vasodilator 
response was suggested. 


Discussion 


Multiple animal models have previously been devised to 
simulate nonocclusive intestinal ischemic injury. Ahren and 
Haglund [6] produced ulcerations at the tips of the in- 
testinal villi of cats by placing a band around the superior 
mesenteric artery and reducing the superior mesenteric 
artery pressure to 30 mm Hg for 2 hr, while at the same 
time electrically stimulating splanchnic nerves. Williams 
et al. [7] occluded the superior mesenteric artery of dogs 
for 2 hr. After release of the clamp, the subsequent 
course of events suggested nonocclusive intestinal isch- 
emia. Neither of these models is very similar to the usual 
Clinical situation. Our model, involving temporary normo- 
volemic hypotension and decreased cardiac output, along 
with digitalis, more closely reproduces the usual Clinical 
setting. Furthermore, our model allows reversible shock, 
is nonsurgical, and provides some survivors for periods 
of several days. It must be pointed out, however, that 
classical signs of shock need not necessarily precede 
clinical cases of intestinal ischemic injury in man. 

The addition of digitalis preparation to our model is based 
upon several reports demonstrating significant decrease 
in intestinal flow after digitalis administration [8, 9]. For 
example, Ulano et al. [9] demonstrated that hemorrhage 
which decreases systemic pressure by 25% produced a 
60% decrease in mesenteric arterial flow. After intra- 
venous injection of ouabain, systemic pressure rose 
slightly, but mesenteric arterial flow decreased significantly 
further. In several of our early experiments, arteriograms 
were performed during shock before and after ouabain 
injection and demonstrated further vasoconstriction after 
ouabain. 

Siegelman et al. [4] described the angiographic features 
of experimental mesenteric vasoconstriction and sug- 
gested that a beaded alteration in vascular caliber is rather 
specific. However, they did not correlate angiographic 
evidence of vasoconstriction with pathologic evidence of 
intestinal ischemic injury in their experimental model. We 
observed no angiographic feature that enabled prediction 
of the presence or extent of experimental ischemic injury. 
Our clinical experience (unpublished) and that of others 
[10, 11] also suggests that angiographic features may not 
reliably indicate the presence or_degree of intestinal injury 
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has been advocated by Boley et al. [2]. They found experi- 
mentally that partial superior mesenteric artery obstruction 
did not initially yield vasoconstriction, but that secondary 
mesenteric vasoconstriction occurred after a period of 
%-5 hr. This secondary vasoconstriction was often ini- 
tially reversible after release of partial obstruction or intra- 
arterial infusion of papaverine. Boley et al. [2] imply that 
persistent vasoconstriction could lead to injury after the 
primary cause of reduced flow is eliminated. They further 
suggest that pharmacologic reversal of delayed vaso- 
constriction offers a therapeutic approach to intestinal 
ischemia. 

Our experiments showed no evidence that delayed 
vasoconstriction either contributed to or reflected mucosal 
injury. While marked vasoconstriction occurred during 
shock and presumably played an important role in pro- 
ducing intestinal ischemia, it disappeared promptly in each 
case when shock was eliminated. Relief of the vasocon- 
striction by papaverine infusion during shock prevented 
or ameliorated the disease, in keeping with the 
observations of Boley et al. [2] and Ulano et al. [12]. 

Siegelman et al. [4] reported intestinal infarction in 
each of five clinical cases in whom mesenteric vasocon- 
striction could not be reversed with selective intraarterial 
infusions of papaverine. They concluded that lack of 
arterial dilation after papaverine indicated irreversible 
injury. We can neither confirm nor deny this observation, 
since vasoconstriction was reversed after papaverine in 
each of our dogs, regardless of whether severe mucosal 
injury was present. Furthermore, we did not have an op- 
portunity to evaluate the vasodilator response in trans- 
mural infarction. If our results are applicable to humans, 
then it cannot be concluded that severe mucosal injury 
is absent simply because arterial dilatation occurs after 
papaverine infusion. Siegelman et al. [4] claimed that a 
normal mesenteric arteriogram excluded intestinal 
ischemic damage in humans. Our experiments directly 
contradict this conclusion, since in every dog with ischemic 
injury that had a 24 hr arteriogram, the findings were 
normal and indistinguishable from the control. 

Ulano et al. [12] demonstrated in experimental hemor- 
rhagic shock that various vasodilators increased intestinal 
flow to normal levels without raising blood pressure. 


Others [1, 3, 4] used therapeutic infusion of vasodilator 
drugs and suggested that such therapy is effective in 
preventing or treating intestinal ischemic injury. Our 
experimental work in dogs confirms the prophylactic or 
therapeutic efficacy of papaverine infusions begun within 
2 hr of onset of hypotension. 
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Double-blind Comparison of lodipamide and lodoxamate Using 
Direct and Drip Infusion Intravenous Cholangiography 


ALBERT A. MOSS! 


Biliary tract opacification was assessed in a double-blind 
Clinical study that compared iodoxamate with iodipamide. 
Both drip infusion and direct (bolus) intravenous chol- 
angiography were used to administer the contrast agents. 
The infusion method with either agent produced better 
opacification than bolus administration. Regardless of 
method used, iodoxamate produced greater biliary tract 
opacification, fewer unexplained failures, and fewer con- 
trast reactions. Neither agent was successful in patients 
with elevated bilirubin levels, nor did either agent alter 
hepatic, renal, or hematologic function. 


Introduction 


Meglumine iodoxamate (Cholovue; Squibb, Princeton, 
N.J.), a diagnostic contrast agent used for intravenous 
cholecystocholangiography, has been proved effective and 
well tolerated in European preclinical and clinical trials 
[1-4] and in preliminary trials in the United States [5, 6]. 
Cholecystocholangiography using a 20 ml bolus of iodoxa- 
mate has produced excellent opacification of the biliary 
tract and few side effects in normal subjects [5]. In a 
double-blind comparison of meglumine iodipamide (Cholo- 
grafin) and iodoxamate using direct injection, iodoxamate 
was judged to provide better opacification of the biliary 
tract and less toxicity [6]. Preliminary data on patients with 
elevated serum bilirubin levels also showed that iodoxa- 
mate opacified the biliary tract more frequently than 
iodipamide [7]. 

Intravenous cholecystocholangiography is currently per- 
formed using both direct injection and infusion techniques. 
Advocates of each method propose improved biliary tract 
opacification and lower toxicity to patients [8-11]. How- 
ever, little experimental evidence supports increased biliary 
tract opacification following slow infusion of iodipamide 
compared to direct injection of the same dose [12]. Since 
no double-blind comparison has been made of direct 
and infusion cholecystocholangiography using iodoxamate 
and iodipamide, we undertook such a clinical comparison 
to ascertain (1) the degree of biliary tract opacification; 
(2) the nature, incidence, and severity of adverse reac- 
tions; and (3) the effect, if any, on hepatic, renal, and 
hematologic function. 


Subjects and Methods 


Informed consent for participation in the study was obtained 
from 80 consecutive adult patients referred for intravenous 
cholangiography who had serum bilirubin values of less than 
3.0 mg/dl. Patients with anuria, severely impaired renal function, 
ischemic heart disease, sickle cell anemia, multiple myeloma, 
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or pheochromocytoma were excluded. A complete history of 
allergies was obtained; nevertheless, patients with allergies to 
drugs or food and patients with asthma or hay fever were 
included in the study. No patient had undergone intravenous 
cholangiography within the previous 4 weeks or oral cholecy- 
stography within the previous 4 days. 

All patients had complete physical examinations before and 
24 and 72 hr after intravenous cholecystocholangiography. 
Vital signs were monitored throughout the procedures. The 
battery of laboratory determinations made at the time of each 
physical examination consisted of hematologic profile (including 
hemoglobin, leukocyte count, differential count, and platelet 
count); urinalysis (urine pH, specific gravity, protein, sugar, and 
microscopic examination for red and white blood cells and the 
presence of crystals or casts in the urine sediment); and serum 
chemistry profile (serum uric acid, urea nitrogen, glutamic 
oxaloacetic transaminase, alkaline phosphatase, total bilirubin, 
cholesterol, calcium, phosphorus, total protein, albumin, glucose, 
lactic dehydrogenase, and creatinine). 

Patients received water but no food during the 8 hr before 
the procedures. Each patient was tested for hypersensitivity by 
slow intravenous injection of 1 ml of contrast material. After 
5 min, either 19 ml of contrast medium was injected slowly for 
10 min, or 99 ml of solution containing 4.5 g of iodine for 
iodoxamate or 5.1 g of iodine for iodipamide was infused for a 
40 min period. The contrast agent used was not known to the 
radiologist; coded labels obscured identifying information. The 
80 patients were randomly divided into four groups of 20 to 
test the four protocols: iodipamide by direct injection and 
infusion, and iodoxamate by direct injection and infusion. 


Radiographic Procedure 


Radiographs were obtained with the patient recumbent and 
in the posterior oblique position. A preliminary radiograph was 
made followed by exposures at 10, 20, 30, 40, 60, 90, 120, 
and 240 min after direct administration of the contrast agent. 

Radiographs were obtained 30 min after infusion was initiated, 
when infusion was concluded, and 10, 20, 30, 60, 90, and 
120 min after completion of the infusion of each contrast 
material. In addition, tomograms were obtained when opacifica- 
tion of the biliary system occurred. If no biliary opacification 
occurred within 4 hr after contrast material was administered, 
radiographs were again obtained at 8 and 24 hr. 

Radiocontrast density (degree of opacification) was judged 
by an independent radiologist using a scale of 0-3, where 
O = no opacification; 1 = faint opacification inadequate for 
diagnosis; 2 = opacification adequate for diagnosis; and 3 = 
superior opacification. The gallbladder and subhepatic, hepatic, 
cystic, and common bile ducts were evaluated separately. Ad- 
verse reactions to contrast administration, including the nature, 
time of onset, duration, severity, and treatment method, were 
recorded. 


' Department of Radiology, University of California School of Medicine, San Francisco, California 94143. 
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TABLE 1 


Summary of Patient Data 





lodipamide lodoxamate 
Clinical Data Direct Direct 
Injection Infusion Injection Infusion 
No. Patients: 
Mön: ode fk tens oaks 6 8 8 4 
Women 14 12 12 16 
WO ied het ees 20 20 20 20 
Mean age (yr)......... 53.8 48.2 55.1 56.7 
Prior 
cholecystectomy (%).. 50 20 50 30 
No. with bilirubin 
> LEemefal.s isso x. 2 2 6 2 
Weight (average in kg): 
a ae eee 72 75 73 75 
VVGMEN «a ssc a eae es 77 74 74 76 
Height (average in cm) 
PG sd anrea SK a 175 177 176 175 
Women 161 160 159 161 
TABLE 2 


Percentage with Adequate or Superior Biliary Tract Opacification 


lodipamide lodoxamate 
Site Direct Direct 

Injection Infusion Injection Infusion 
Subhepatic ducts....... 30 30 45 80 
Hepatic ducts... ...5.. 50 60 65 90 
Common bile duct...... 60 80 70 90 
Cystie duct .......4ss++ 30 55 20 83 

Note. — 20 patients in each group. 
Results 


The four randomly selected groups were remarkably 
similar (table 1). When iodipamide and iodoxamate were 
injected directly, common bile duct opacification was 
judged adequate or superior in 12 (60%) and 14 (70%) 
patients, respectively. The infusion technique was success- 
fulin 16 and 18 patients, respectively (table 2). Subhepatic 
and hepatic ducts were also more frequently successfully 
opacified with iodoxamate than iodipamide using both the 
direct and infusion techniques. The infusion method pro- 
duced better opacification of all ducts, regardless of 
agent used. 

The relation of common bile duct opacification to serum 
bilirubin and alkaline phosphatase levels measured before 
cholangiography is summarized in table 3. All patients 
with serum bilirubin levels less than 1.5 mg/dl showed 
satisfactory opacification using iodoxamate with either 
the direct or infusion method; iodipamide produced satis- 
factory opacification in only 67% and 80%, respectively. 
In the few patients with elevated bilirubin levels, no 


TABLE 3 


Success Rates in Relation to Bilirubin and 
Alkaline Phosphatase Levels 


lodipamide lodoxamate 
Direct Direct 
Injection Infusion Injection Infusion 
Normal bilirubin: 
Normal alkaline 
phosphatase....... 11/12 12/14 8/8 14/14 
Elevated alkaline 
phosphatase.......__1/6 4/6 6/6 4/4 
Total ee 12/18 16/20 14/14 18/18 
Elevated bilirubin....... 0/2° O 0/6* 0/2* 


Note.—Success rate determined by number with adequate or superior 
opacification of the common bile duct. 
* Patients had elevated alkaline phosphatase. 


satisfactory studies were produced with either agent or 
either method of administration. 

Only two of eight patients whose common bile duct 
failed to opacify after direct injection of iodipamide had 
elevated serum bilirubin values; thus six (30%) were 
unexplained failures. Using the infusion method, there 
were four unexplained failures. With iodoxamate there 
were no unexplained failures, since all patients whose 
biliary tract failed to opacify had elevated bilirubin levels. 

Only one of six patients with a normal bilirubin level 
but abnormal alkaline phosphatase value had satisfactory 
opacification of the biliary tract after direct injection of 
iodipamide. Using the infusion method, four of six had 
satisfactory opacification. lodoxamate administration by 
either method produced satisfactory opacification in all 
patients with normal bilirubin but elevated alkaline phos- 
phatase levels. No explanation for this discrepancy was 
found; follow-up examinations revealed no change in 
clinical state, serum bilirubin, or alkaline phosphatase 
levels. 

The time of maximum opacification of the common, 
hepatic, and subhepatic ducts was similar for both con- 
trast agents: 30-40 min after direct injection and 30-60 
min after completion of the infusion. In some patients 
maximum bile duct opacification occurred as rapidly as 
10 min or as long as 105 min after direct injection. With 
slow intravenous infusion, maximum opacification ranged 
from 10 min before to 90 min after infusion was completed. 

Five patients (13%) suffered adverse reactions to iodip- 
amide and three (7.5%) to iodoxamate administration 
(table 4). Except for one reaction which occurred 60 min 
after contrast administration, the reactions occurred within 
30 min of contrast injection. All reactions were mild and 
resolved within 30 min without therapy. Untoward reac- 
tions occurred with both the direct and infusion methods, 
and none of the reactions was predicted by the sensitivity 
test. Renal toxicity or alterations in hepatic or hematologic 
function did not occur following either iodipamide or 
iodoxamate administration by either method. 
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TABLE 4 


Adverse Reactions to Contrast Agents 











lodipamide lodoxamate 
Direct Direct 
Reaction Injection Infusion Injection Infusion 

NauSOad... «sss 1 out 
died) |) a ee A 2 1 1 2 
SHEDO «6s es 254.40 ii = 
Parasthesia of limbs..... 1 seit 2 

WROD ile ko en's Be tac, b 4 1 1 2 





* Some patients had more than one type of reaction. 


Discussion 


Although the difference in number of satisfactory ex- 
aminations obtained with the direct and infusion methods 
was small, the percentage of satisfactory examinations 
was higher for the infusion method using either agent. 
This finding supports some clinical observations on iodip- 
amide cholangiography [8, 9] but refutes other clinical 
[10, 11] and experimental observations [1]. The reason 
for improved opacification is not clear; slow infusion may 
reduce the renal excretion of cholangiographic contrast 
agents and allow for a greater percentage of contrast 
material to be excreted by the liver. 

lodoxamate produced a higher percentage of satisfac- 
tory examinations than iodipamide regardless of method 
of administration. However, contrary to results of previous 
investigations [6, 7], cholangiography with iodoxamate 
was unsuccessful in patients with elevated bilirubin levels. 
While the reason for this discrepancy is unclear, it may 
relate to the fact that in the present study only 20 ml of 
iodoxamate was administered and in one of the previous 
studies up to 30 ml was given to the jaundiced patients [7]. 

lodoxamate provided excellent opacification of the com- 
mon bile duct in all patients with normal bilirubin but 
elevated serum alkaline phosphatase levels. For iodipamide 
the success rate was 17% and 67% for the direct and 
infusion methods, respectively, in a similar group of 
patients. Although the relation of abnormal alkaline phos- 
phatase and normal bilirubin values to common bile duct 
opacification remains unclear, the data suggest that ele- 
vated serum alkaline phosphatase might impair biliary 
opacification when iodipamide is used. The impairment 
seems to be more pronounced using the bolus method. 

Although the nature and type of untoward reactions 
were similar, adverse reactions were more frequent with 
iodipamide. The sensitivity test was of no use in predicting 
adverse reactions to the cholographic agents; all 80 
patients had negative findings for sensitivity tests. On the 
basis of these results, we have abandoned sensitivity 
testing prior to intravenous cholangiography. 

Contrary to the reports of Scholz et al. [13] and Robbins 
and co-workers [6], no consistent abnormalities in serum 
enzyme values or in renal, hepatic, or hematologic function 
were observed using either agent. Both agents were re- 


markably well tolerated. Although patients receiving iodox- 
amate seemed to have fewer mild adverse reactions, too 
few patients have been tested to predict if the same holds 
true regarding more severe life-threatening idiosyncratic 
reactions. 

The results of the present study demonstrate that 
iodoxamate and iodipamide are both satisfactory cholecy- 
stocholangiographic contrast media. The infusion method 
seemed to yield better results regardless of agent. Al- 
though no major improvement in biliary opacification was 
found using iodoxamate, there was slightly improved 
biliary opacification with fewer adverse reactions. While 
iodoxamate does not seem to offer any advantage over 
iodipamide in patients with elevated bilirubin levels, it does 
provide adequate opacification of the common bile duct 
in patients with elevated alkaline phosphatase values. 
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Review Article: 


Radiology of Invasive Amebiasis of the Colon 


J. MANUEL CARDOSO,! KENJI KIMURA,! MIGUEL STOOPEN,? LUIS F. CERVANTES, 
LIZANDRO ELIZONDO,! ROBERT CHURCHILL,? AND ROGELIO MONCADA? 


Entamoeba histolytica is a protozoan that is endemic in 
various parts of the world, including some areas of the 
United States. It may live in the large bowel in its cyst form 
without harming the host (commensalism) or, for as yet 
poorly understood reasons, invade the tissues as a tropho- 
zoite producing invasive amebiasis of the colon. In a review 
of over 3,000 cases of invasive amebiasis, the clinico- 
pathologic forms of the disease were: ulcerative recto- 
colitis (95%), typhloappendicitis (3%), ameboma (1.5%), 
and fulminating colitis and toxic megacolon (0.5%). Dif- 
ferent radiographic patterns are seen in each clinical form 
with varying degrees of specificity. It is vitally important 
that this disease be included in the differential diagnosis 
of large bowel pathology even in nonendemic areas. Sev- 
eral referral patients who have received inappropriate 
therapy for inflammatory bowel disease with near disas- 
trous results are seen at one of our institutions (Loyola) 
each year. 


Introduction 


Amebiasis is the disease caused by Entamoeba histolytica. 
This parasite lives and develops in the large bowel of man 
and only becomes injurious when it penetrates the tissues 
of the colon. This pathologic process is called invasive 
amebiasis of the colon [1-3]. 

This global infestation can be considered endemic 
between the 40th north and 30th south parallels. An 
estimated 20% of the world’s population harbors this 
parasite. Reported percentages of infestation in some 
areas are: Cairo, 20-40%; Colombia, 45%; India, 10-15%; 
Leningrad, 25%; Mexico, 20%; United States, 5%; and 
Venezuela, 17% [2]. Only a small number of these patients 
develop invasive amebiasis. The incidence of positive 
immunologic reactions in Mexico, for example, is 6% [4]. 

Entamoeba histolytica has two cycles: the noninvasive 
cycle, in which the parasite exists in the intestinal lumen 
and forms cysts that upon excretion can transmit the 
disease; and the invasive cycle, in which the parasite 
penetrates the wall of the colon in the form of a tropho- 
zoite. The trophozoite has great destructive ability even 
though in this form it does not transmit the disease. The 
transformation of a commensal to an invasive parasite may 
be due to multiple factors such as the virulence of the 
various strains, nutritional status of the host, and host 
immunity. 

Amebiasis occurs equally in both sexes and affects all 
ages, although the majority of patients are between 30 
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and 50 years of age [3]. The incidence diminishes 15-fold 
in the pediatric age group [3]. 

Invasive amebiasis involves principally the large bowel 
and liver. Infrequently lesions are found in the brain and 
lungs secondary to disease in the colon and liver. Oc- 
casionally cutaneous and genital amebiasis is observed 
secondary to colon involvement or venereal contact [5]. 
This paper describes the radiologic manifestations of 
invasive amebiasis of the colon based on a review of over 
3,000 cases seen in the last 10 years at the Hospital 
General Centro Medico Nacional, Instituto Mexicano del 
Seguro Social. The clinical forms have been classified as 
ulcerative rectocolitis, typhloappendicitis, ameboma, and 
fulminating colitis. 


Forms of Invasive Amebiasis 
Ulcerative Rectocolitis 


Ulcerative rectocolitis is the most common form of 
invasive amebiasis; it occurred in 95% of the patients in 
our series. It is characterized clinically by a dysenterylike 
syndrome with multiple bouts of diarrhea containing blood 
and mucus, colicky abdominal pain, and tenesmus. The 
course is usually benign and improves with therapy in 
about a week [6]. 

The diagnosis is made by the endoscopic visualization 
of the red edematous mucosa containing multiple whitish 
ulcerations of variable size, and the indentification of the 
trophozoites in the mucous covering the ulcers [3, 6]. 
Plain radiographs of the abdomen generally do not con- 
tribute significantly towards the diagnosis, and the clinical 
picture is likewise indistinguishable from enterocolitis of 
other etiologies. 

The barium enema provides most information by dem- 
onstrating edema of the mucosa, spasm, mucosal irregu- 
larities, and loss of haustration. The ulcerations usually 
are seen as skip areas of involvement between normal- 
appearing mucosa and occur with greatest frequency in 
the rectosigmoid, cecum, and ascending colon. At times 
the ulcerations attain a sawtooth appearance (fig. 1). 

In severe cases ulcerations may develop throughout the 
entire colon. The ulcers may become deeper and penetrate 
into the submucosa, acquiring the “collar button” appear- 
ance described in other entities. The radiographic findings 
are nonspecific and may be observed in diseases other 
than amebiasis. 
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Fig. 1.— Ulcerative rectocolitis. Barium enema showing various stages 
of acute disease ranging from edematous mucosa to multiple confluent 
ulcerations. 





Fig. 2.—Typhloappendicitis. Barium enema showing perforation and 
lateral pericecal compression from abscess. 





Typhloappendicitis 


This form of invasive amebiasis is localized to the cecum 
and appendix (3% of cases). While the appendix is usually 
secondarily involved from disease in the cecum, primary 
involvement occurs in 25% of cases (fig. 2). Typhloap- 
pendicitis associated with hepatic amebic abscesses (30% 
of cases) has a mortality rate of 23% [7]. In Mexico, ap- 
pendicitis secondary to amebiasis accounts for 1.6% of 
all cases of acute appendicitis. 

Plain radiographs reveal increased density in the right 
lower quadrant, distended cecum with air-fluid level, 
obliteration of the psoas shadow, and scoliosis. We have 
never identified an appendicolith or pneumoperitoneum in 
these cases. Signs of peritonitis are observed with per- 
foration. Amebiasis is suspected when other lesions are 
identified elsewhere in the colon on barium enema [8]. 


Ameboma 


The ameboma is a segmental lesion characterized by a 
marked thickening of the bowel wall producing an excres- 
cent mass that narrows the intestinal lumen. Histologically 
it is the result of necrosis and edema of the intestinal wall 
[9]. Amebomas were identified in 1.5% of our cases of 
amebic colitis; however, others have reported an inci- 
dence of 8.4% [10]. The lesions may be single (54.5%) or 
multiple and are found, in descending order of frequency, 
in the cecum, ascending colon, rectosigmoid, transverse 
colon, and descending colon [5, 11, 12]. 
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Fig. 3.—Ameboma. A, Plain film showing mass effect and 
constriction of lumen by cecal amebomas. 8, Barium enema 
showing three separate amebomas. 


The clinical presentation is that of acute dysentery in 
two-thirds of the cases; however, it may follow a chronic 
course. Occasionally a mass may be palpated in the abdo- 
men or on rectal examination to suggest the diagnosis. 
The diagnosis can be made radiologically in over 80% of 
the cases [13]. 

Plain films of the abdomen may demonstrate absence 
of gas or a contour deformity of the cecum and ascending 
colon. Gas is usually present in the remainder of the colon 
and may also outline a narrowed segment of bowel (fig. 
3A). The barium enema demonstrates a narrowed segment 
of bowel of variable length with irregular mucosa, lack of 
distensibility, and loss of haustration. As mentioned pre- 
viously, nearly one-half of the patients have multiple 
lesions (fig. 38). 

The primary entity in the differential diagnosis of 
ameboma is carcinoma of the colon. Various radiologic 
signs used to make this distincition have been reported 
[14]. In our experience the most reliable features of 
ameboma are multiplicity of the lesions, lack of shelving 
deformity, and rapid improvement with antiamebic therapy 
(fig. 4) [13-15]. Less important findings of ameboma are 
longer length of the lesion, concentricity, and tapered 
ends. Complete reliability cannot be placed on these find- 
ings since we have seen amebomas less than 1 cm long, 





eccentric, and with shelving deformities mimicking a 
carcinoma. A trial with antiamebic therapy is commonly 
used to make the differential diagnosis in doubtful cases. 
Angiographic findings of ameboma are hypervascularity 
in the thickened walls and a prolonged stain of the lesion 
(fig. 5) [16]. 


Fulminating Colitis 


The fulminating colitis form of invasive amebiasis follows 
a rapid, acute, toxic course and has a mortality rate of 
90% [1]. Fortunately, it is the least common form, repre- 
senting 5.5% of cases in the pediatric age group [1, 17]. 

The patient with fulminating colitis is gravely ill, pre- 
senting with fever, leukocytosis, watery diarrhea contain- 
ing blood and mucous, diffuse abdominal pain, signs of 
peritoneal irritation, and hypotension [18, 19]. This form 
of colitis frequently coexists with ameboma (25%) and 
hepatic abscess (30%) [20]. Pathologically, multiple ne- 
crotic colonic ulcers involving all layers of the bowel wall 
are found segmentally or involving the entire colon. Various 
radiographic patterns are noted. 

Nonspecific pattern. This most frequent radiologic pre- 
sentation is characterized by an increased density in the 
right lower quadrant, little or no gas in the ascending 








Fig. 4.—Ameboma. Barium enema 
showing rapid regression of ameboma 
following antiamebic therapy. 


colon, distention of other segments of the colon (prin- 
cipally the transverse), and signs of peritoneal irritation. 
These signs are the result of extensive ulceration, the 
presence of ameboma, and frequently perforation. 

Thumbprinting. Thumbprinting can be identified on 
barium enema examination and occasionally on plain films 
of the abdomen. Barium enema should be performed 
cautiously because of the risk of perforation. Distention 
of various parts of the colon with wall irregularities is seen. 
The thumbprinting may be segmental or generalized but 
is most frequently seen in the transverse colon (fig. 6). 
These findings are produced by the extensive necrosis and 
segmental thickening of the bowel wall. Amebomas are 
also found frequently. The radiographic findings are in- 
distinguishable from ischemic colitis and other edematous 
or hemorrhagic processes [21]. Identification of the tro- 
phozoites and regression of the lesions with therapy are 
of great importance in making the diagnosis [22]. 

Toxic megacolon. Toxic megacolon is a rare complica- 
tion of fulminating colitis, occurring in 0.5% of our 
patients. It has been speculated that this results from 
transmural disease with destruction of muscle and the 
myenteric plexus with resultant loss of muscle tone. 
Radiographically there is marked segmental dilatation of 
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Fig. 5.— Ameboma. Arteriogram showing hypervascularity in area of 
ameboma with coiling effect of vasa recta, thickening of wall, and 
prolonged vascular stain. 
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Fig. 6.— Fulminating colitis: thumbprinting. A, Plain film showing thumbprinting pattern in amebiasis, indistinguishable from that seen in other disease 
processes. Lesions usually regress totally with antiamebic therapy. 8, Plain film after 7 days of medical therapy showing marked improvement. 


the transverse or sigmoid colon (fig. 7). Loss of haustral 
markings is seen with occasional mucosal irregularities 
or pseudopolyps. While we have not observed a single 
case with intramural gas, this has been reported [23]. 

The presence of toxic megacolon in this disease, as in 
other entities, is a contraindication of barium enema 
examination. The findings are identical to those seen in 
ulcerative colitis; however, in Mexico this is an uncommon 
disease [24]. 

Perforation. Single (60%) or multiple perforations occur 
in 87% of cases of fulminating amebic colitis [12, 20]. The 
plain film findings are nonspecific and show diffuse hazi- 
ness of the abdomen with distention of large and small 
bowel loops containing air-fluid levels. Free perforation 
and pneumoperitoneum are rare observations. The tract 
is more commonly sealed off in the paracolic gutter, but 
some perforations may extend to subdiaphragmatic 
spaces (fig. 8). 

Fistula formation. Fistula formation is a rare complica- 
tion of intestinal amebiasis. We have seen one case of 
fistulous communication between the stomach and trans- 
verse colon, and one retroperitoneal fistula producing 
an air pyelogram. 

Stenosis. When the medical treatment of amebiasis is 
satisfactory, total regression of the lesions is the rule [9]. 
Some investigators have discussed the presence of steno- 
sis of the colon secondary to residual fibrotic changes. 





Fig. 7.—Fulminating colitis: toxic megacolon. Radiograph showing 
dilatation of sigmoid colon. 
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Fig. 8.—Fulminating colitis: perforation. Barium enema showing rare 
example of free perforations. 


Pardo et al. [25] reported stenosis in two of 50 patients 
and Kolawole and Lewis [26] in two of eight patients. 
We saw only three cases in our series (0.1%). Thus we 
believe that stenosis is an uncommon complication in 
properly treated cases. 


Discussion 


At present, amebiasis is a global disease that constitutes 
a serious health problem in endemic areas. In certain 
countries amebiasis is still a frequent cause of death. The 
patterns of behavior of amebiasis continue to be unpre- 
dictable due to multiple factors in the host-parasite rela- 
tionship. It is possible that observers in other endemic 
areas will find different clinical patterns and degrees of 
invasion from our experience in Mexico. 

Even though amebiasis occurs primarily in endemic 
areas, ease of travel has increased the rate of infestation 
in nonendemic areas. Therefore, it is imperative that this 
parasitic etiology be kept in the list of differential diagnoses 
of patients affected with hepatic or bowel abnormalities. 
This is especially important since serious deterioration can 
rapidly occur if the diagnosis is delayed or if the patient 
is treated inappropriately for inflammatory bowel disease. 
Early diagnosis remains the cornerstone of successful 
treatment. 


In some cases the radiologic findings will lead to con- 
sideration of amebiasis. Endoscopic findings alone are 
nonspecific [27]. Search for the trophozoites by an 
experienced observer in the mucous of fresh swabs taken 
during endoscopy performed before bowel cleansing is 
very reliable (100%) [27]. Trophozoites are seen in only 
50% of biopsy specimens [28]. Immunologic testing can 
be of immense aid at institutions where the disease is 
infrequently seen and the observers are less experienced 
in identifying trophozoites. The indirect hemagglutination 
test is the most accurate, with 5% false negative and 1% 
false positive rates [29]. Unfortunately, this method is not 
suitable for occasional sampling; however, other less 
sensitive tests more practical for sporadic testing are 
commercially available [30]. 

The clinical and radiographic manifestations of amebiasis 
may be straightforward for physicians in endemic areas. 
Some of us who practice in nonendemic areas have 
encountered a sizable number of patients who have gone 
untreated with rapid progression and deterioration be- 
cause of an incorrect diagnosis. Some unfortunate patients 
have been treated with large doses of steroids. The impact 
of the above statements becomes apparent when one 
personally participates in a case in which both the clinical 
and radiographic appearances have been confused with 
with either neoplastic or nonamebic ulcerative disease of 
the bowel. Unfortunately this occurs commonly in non- 
endemic populations and among certain ethnic groups in 
which other enteropathies are more prevalent. 
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Inflammation and Necrosis of the Transverse 
Colon Secondary to Pancreatitis 


WILLIAM M. THOMPSON,! FREDERICK M. KELVIN, AND REED P. RICE 


A variety of radiographically demonstrable colon abnor- 
malities associated with pancreatitis are illustrated. Ex- 
tensive changes of either localized or diffuse inflammation 
are more common than has generally been appreciated. 
Localized changes may mimic carcinoma. Transverse colon 
inflammation secondary to pancreatitis may be appreci- 
ated on plain abdominal radiographs and to better advan- 
tage with a contrast enema. This pattern is distinctive and 
suggests a severe underlying pancreatitis. A water soluble 
contrast enema is recommended if there is any evidence 
of colon necrosis or fistula. Recognition of all of the 
changes of pancreatitis may lead to earlier management 
of the severe complications. 


The radiographic manifestations of pancreatitis involving 
the upper gastrointestinal system have been discussed in 
depth by Eaton and Ferrucci [1]. Meyers and Evans [2] 
have emphasized the colon complications secondary to 
acute pancreatitis. Earlier, Meyers [3] stressed the high 
proportion of colon changes that take place at the attach- 
ment of the phrenicocolic ligament. 

The radiographic features of pancreatitis producing 
widespread inflammation and necrosis of the transverse 
colon have received little attention [4-9]. These changes 
are important since they are not usually suspected on 
clinical grounds and indicate severe underlying pancreatic 
disease. This paper discusses the spectrum of colon 
abnormalities produced by pancreatitis. In particular, the 
findings of inflammation of the transverse colon and colon 
necrosis are discussed. 


Patient Material 


Records and radiographs of 220 patients with acute 
pancreatitis treated at Duke University Medical Center 
and Durham Veterans Administration Hospital from 1973 
to 1976 were reviewed. Colon abnormalities were de- 
tected in 12 patients. Plain abdominal radiographs demon- 
strated abnormalities in eight. Four of the eight had 
abnormal contrast enemas; in one of the eight, the enema 
was normal. Three patients with normal plain abdominal 
radiographs had a colon abnormality demonstrated by a 
contrast enema. The remaining patient had a colocu- 
taneous fistula, secondary to a pancreatic abscess, demon- 
strated by a fistulogram. No other colon abnormalities 
were detected; however, the majority of the patients did 
not have contrast enemas. 
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Findings 
Clinical 


The 12 patients with colon abnormalities secondary to 
acute pancreatitis ranged in age from 23 to 65 years. A 
strong history of alcholism was obtained in 10. One patient 
developed acute pancreatitis the day after a cesarean 
section. The other patient had no recognizable cause of 
the pancreatitis. Serum amylase levels ranged from normal 
(120 Somogyi units) to 2,000 Somogyi units. No definite 
correlation was noted between the level of serum amylase 
and the severity of the colon abnormalities. 

The four patients with only a colon ileus (colon cut-off 
sign) developed a radiographic colon abnormality during 
the acute phase of pancreatitis. All four made an unevent- 
ful recovery. The other eight patients had colon abnor- 
malities diagnosed 1 week to 2 months later during the 
course of the underlying pancreatitis. These colon findings 
indicated a more severe and extensive pancreatic inflam- 
matory process. Six of these eight patients underwent 
surgery: three for pancreatic abscesses, two for drainage 
of pseudocysts, and one for a stricture of the splenic 
flexure which was felt to be a neoplasm. The pancreatic 
masses in the other two patients resolved spontaneously. 
One patient with a pancreatic abscess developed colon 
necrosis. She was the only patient who died. 


Radiographic 


The colon changes were classified into six types (table 
1). 


TABLE 1 


Colon Abnormalities in Pancreatitis 


——————oOwOmnona@$SHTYO?0B00_00000 = ""“@«—“_—(|/|_ 





Abnormality No 
eee ieee ie 
Transverse colonileus................ 4 
Displacement of transverse colon... 3 
Transverse coloninflammation.......___ 5 
| S a 1 
aT PEE 1 
Necrosis..... 1 

Lo | ee 15 


Note. —Data on 12 patients: three had more than one 
abnormality. 
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Fig. 1.— 35-year-old male with acute pancreatitis and history of alco- 
holism and gallstones. Note gaseous distention of transverse colon and 
little gas distal to splenic flexure (colon cut-off sign). 








Fig. 2.— 23-year-old female 4 days postpartum with severe pancreatitis 
Two masses displace colon inferiorly (arrows) Mild spiculation of mucosa 
suggests inflammatory process. Residual contrast from urogram is 
present. Abdominal ultrasonography and upper gastrointestinal series 
demonstrated large pancreatic mass 





Fig. 3.—23-year-old black male with severe acute hemorrhagic pan- 
creatitis. Transverse colon has some irregularity of bowel wall, absent 
haustrations, and is displaced cephalad by large pancreatic mass. 
Pancreatic pseudocyst was drained 4 months later. 


Transverse colon ileus. Four patients showed dilatation 
localized to the transverse colon (fig. 1) with no other 
colon abnormalities encountered. 

Displacement of transverse colon. Large inflammatory 
pancreatic masses displaced the transverse colon inferiorly 
in two patients (figs. 2 and 5) and superiorly in a third 
(fig. 3). The inflammatory masses produced localized 
areas of spiculation of the mucosa at the site of 
displacement in one patient (fig. 2). 

Inflammation of transverse colon. The radiographic 
findings of narrowed lumen, irregularity of the colon wall, 
and/or a grossly abnormal haustral pattern were felt to 
indicate inflammation involving the transverse colon rather 
than merely a colon ileus. This pattern was present in five 
patients (figs. 3-5 and 7). Laparatomy performed in two 
of these patients (figs. 5 and 7) demonstrated gross fat 
necrosis involving the transverse mesocolon and the 
serosa of the transverse colon. 

Stricture. The radiographic findings in one patient sug- 
gested a colon carcinoma or carcinoma in the tail of the 
pancreas eroding into the colon (fig. 6). A large inflam- 
matory mass in the tail of the pancreas extending around 
the splenic flexure demonstrated at surgery. 

Fistula. \n one patient a large pancreatic abscess eroded 
into the colon and produced a fistula from the pancreatic 
bed which communicated with the splenic flexure and the 
skin. Direct injection of the sinus demonstrated the fistula. 

Necrosis. One patient with initial radiographic findings 
of transverse colon inflammation subsequently developed 
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Fig. 4.—25-year-old male with 3 year history of severe 
Barium study demonstrating edematous mucosal 
in better detail. 


ms 





pancreatitis. Abdominal ultrasound demonstrated 13 X 15cm pancreatic pseudocyst. A, 
pattern in transverse colon. B, Right posterior oblique view of splenic flexure showing mucosal edema 





Fig. 5.—44-year-old male with pancreatitis A, Plain film showing 
transverse colon narrowed and displaced inferiorly by large pancreatic 
mass. No haustra seen. B, Contrast enema showing extensive inflam- 
matory changes of transverse colon with abrupt transition to normal in 
region of phrenicocolic ligament (arrows). Extensive fat necrosis en- 
countered in transverse mesocolon when pseudocyst was drained 
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Fig. 6.—65-year-old male with 3 month history of abdominal pain. Barium study demonstrates constricting lesion in splenic flexure with irregular 
but intact mucosa. Laparotomy and pancreatic biopsy revealed extensive pancreatitis with inflammatory component extending into colon and hilum of 
spleen. (Courtesy of Holy Cross Hospital, Fort Lauderdale, Fla.) 


necrosis of the transverse colon (fig. 7). This severe com- 
plication was not suspected initially, but a retrospective 
review of abdominal radiographs revealed an unchanged 
position of a dilated ahaustral splenic flexure over a 6 day 
period, suggesting the presence of colon necrosis. A 
large pancreatic abscess was also present (fig. 7C). 


Discussion 


Although uncommon, colon abnormalities in patients 
with pancreatitis are important since they indicate an ex- 
tensive underlying inflammatory process. The eight 
patients with colon findings other than ileus all had pan- 
creatic masses. Six of these patients required surgery as 
a result of the underlying pancreatic disorder. 


Pathophysiology 


The anatomic relationship of the pancreas to the trans- 
verse colon provides the pathway for the dissemination of 
pancreatic inflammatory products [2, 9-1 1]. Minor inflam- 
mation of the transverse mesocolon leads to spasm and, 
if more severe, dilatation of the transverse colon [1]. 
Extensive spread of the pancreatic enzymes produces 
widespread fat necrosis and large inflammatory masses. 
Most investigators consider these large inflammatory 
masses responsible for localized colon strictures [12-17]. 
However, Hunt and Mildenhall [6] postulate that an 
ischemic process and not an encircling pericolic mass may 


be responsible. Venous and arterial occlusion have been 
suggested as a mechanism producing colon necrosis in 
patients with severe pancreatitis [4, 18]. Large pancreatic 
masses may lead to fistula formation by eroding into the 
colon, usually in the region of the splenic flexure. 


Clinical Presentation 


None of our patients described any specific colon symp- 
toms. This is not surprising since the clinical features of 
even the more severe colon abnormalities will usually be 
masked by the underlying pancreatitis. Patients with colon 
strictures secondary to pancreatitis may have clinical 
findings of a change in bowel habits, guaiac positive stool 
[12, 17], or abdominal pain [12-16]. Hematochezia [7, 
19-23] has been the most prominent finding in patients 
with a colon fistula secondary to pancreatitis; some 
patients have exsanguinated [22]. Even in patients with 
colon necrosis, the clinical picture can be confusing 
[9, 23, 24] since there are no specific symptoms or 
laboratory findings which will differentiate colon necrosis 
from underlying pancreatitis. 


Radiology 


The radiographic appearance of transverse colon inflam- 
mation is distinctive, suggesting a more severe underlying 
pancreatitis than the colon cut-off sign. Thus we feel it 
should be considered a separate abnormality. This radio- 
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Fig. 7.—56-year-old female with severe hemorrhagic pan- 
creatitis. A, Frontal view showing narrowed transverse colon 
(arrows). B, Hypaque enema illustrating abnormal mucosal pat- 
tern and narrowing of transverse colon. Abrupt transition from 
abnormal to normal mucosa is demonstrated on right at hepatic 
flexure and on left at attachment of phrenicocolic ligament (ar- 
rows). C, Frontal abdominal radiograph 5 weeks later showing 
large pancreatic abscess (short arrows) and mildly dilated splenic 
flexure with loss of haustra (/ong arrows). Same findings were 
present 6 days later. Necrotic colon and extensive pancreatic 
abscess found at surgery. 


graphic picture on plain abdominal films (figs. 3, 5A, and 
7A) may mimic the more recognized causes of colitis such 
as Crohn's disease, ischemic colitis, or ulcerative colitis. 
A contrast enema (figs. 4, 58, and 78), which demonstrates 
that the abnormality is localized to the transverse colon 
and, in addition, is not an ulcerative process, should help 
differentiate the transverse colon inflammation of pan- 
creatitis from other entities. These radiographic findings 
suggested the correct diagnosis in two of the 12 patients 
before a clinical diagnosis was suspected. 

Of the 17 reported cases of colon strictures secondary 
to pancreatitis, 15 occurred in the splenic flexure and two 





at the hepatic flexure [6, 12-17]. Twelve of the patients 
underwent surgery because the appearance of the lesion 
was so suggestive of neoplasm [6, 15]. A contrast enema 
will usually suggest intact mucosa and thus strongly 
militate against a colon carcinoma (fig. 6). Regression of 
a stricture secondary to pancreatitis has been documented 
[13, 15]. A follow-up barium enema in these patients may 
obviate surgical intervention. 

Establishing a radiologic diagnosis of colon necrosis 
or gangrene is usually difficult. The findings of marked 
loss of haustra, mucosal irregularity, dilatation of the 
bowel lumen, and, in particular, fixation of the loop of 
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bowel are highly suggestive of necrotic intestine [24]. 
Contrast enemas in patients with colon necrosis following 
ischemic colitis have revealed a spectrum of findings in- 
cluding localized perforation, distention with irregular 
destroyed mucosa, large penetrating ulcers, and pseudo- 
polyp formation [25]. While our patient with colon ne- 
crosis did not have a contrast enema, the plain film findings 
suggested the possibility of necrosis in the region of the 
splenic flexure (fig. 7C). 

A contrast enema is not indicated in all patients with 
acute pancreatitis. However, it is an important study when 
a consideration of a colon abnormality arises in patients 
with known or suspected pancreatitis. It is useful in con- 
firming the transverse colon inflammation of pancreatitis 
suggested by plain films, in evaluating strictures of the 
colon secondary to pancreatitis, and in studying patients 
suspected of harboring a fistula or colon necrosis. When- 
ever there is a question of perforation or colon necrosis, 
water soluble contrast is recommended. The aggressive 
use of contrast enemas in patients with pancreatitis sus- 
pected of having a severe colon abnormality should speed 
the recognition of these complications. 
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Improved Radiographic Detection of Multiple Gastric Ulcers 


STEPHEN M. BLOOM,' ROBERT E. PAUL, JR., HIROTO MATSUE,’ 
WILLIAM E. POPLACK, AND MARTIN R. GOLDSMITH 


In more than 1,500 double contrast upper gastroin- 
testinal examinations performed January through Novem- 
ber 1974, 26 cases of multiple gastric ulcers were diag- 
nosed. This represents 18.6% of the 140 patients who had a 
demonstrable gastric lesion, and 23.4% of the 111 patients 
who had either a single gastric ulcer or scar. This tech- 
nique was developed in a country where gastric carcinoma 
is common, but in the United States its greatest usefulness 
will probably be in the detection of subtle mucosal defects 
such as multiple gastric ulcers, linear ulcers, and erosions. 
The sensitivity of the routine pharmacologically aided 
double contrast upper gastrointestinal examination is 
confirmed by the high incidence of multiple gastric ulcers 
found. 


Introduction 


The pharmacologically aided double contrast upper gastro- 
intestinal examination is a sensitive method for evaluating 
gastric mucosal lesions. Between January 1974 and 
December 1976, we routinely performed more than 7,200 
examinations in an attempt to detect early gastric carci- 
noma [1]. The double contrast technique has had greater 
impact in detecting early gastric carcinoma in Japan than 
in the United States because the death rate from gastric 
carcinoma is eight times that in the United States; the 
disease is the leading cancer in Japanese males [2]. 

During the past 36 months, we found that the method 
can be used routinely, is taught easily, and can result in 
a higher diagnostic yield. We were especially impressed 
with the ease of diagnosis of erosive gastritis [3] and linear 
ulcers [4]. Detection of smaller ulcers and multiple ulcers 
significantly increased from our previous experience. A 
thorough review of our findings is underway; this report 
summarizes the first 1,500 cases examined between 
January and November 1974. 


Materials and Methods 


Over an 11 month period in 1974, more than 1,500 double 
contrast upper gastrointestinal examinations were performed 
at the Tufts-New England Medical Center Hospital. Each exam- 
ination was initially interpreted by two radiologists, subsequently 
reevaluated by two of us, and only included in this review if the 
diagnosis was unequivocal at both readings. 

In our examinations, 0.25 mg of intravenous glucagon is 
injected. The patient is brought to the upright position and 30 ml 
of barium is given orally. Either high density E-Z-EM (69% 
wt/wt) or Lafayette HD 200 (60% wt/wt) is used. The patient 
then swallows approximately 4 g of gas-releasing powders (54 
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mg/100 ml sodium bicarbonate, 36 g/100 ml citric acid 
anhydrous, and 10 mg/100 ml sodium citrate, all USP). This is 
immediately followed by 8 ml of water containing a few drops 
of silicone antifoam agent (dimethy! silicone, Antifoam C, Dow- 
Corning Co., Midland, Mich.) to eliminate bubble formation. 

The table is lowered into a horizontal position and the patient 
turned side to side to achieve mucosal coating. Various degrees 
of table tilt are used to distribute excess barium and bring suf- 
ficient gas to the areas being spot filmed. The fundus is filmed 
with the patient supine (right posterior oblique) and the table 
angled 45°. The body and antrum are filmed by lowering the 
table to horizontal and turning the supine patient progressively 
to the left posterior oblique position. The duodenal bulb and 
sweep are filmed in that position. The esophagus is studied either 
before or after the examination of the duodenum. 


Results 


In over 1,500 patients examined, 140 had a gastric 
abnormality: ulcer, scar, neoplasm, lymphoma, polyp, or 
gastritis. Of these 140, 111 had at least one gastric ulcer 
or scar, and 26 had multiple gastric ulcers. Thus 18.6% of 
the 140 patients with any gastric abnormality and 23.4% 
of the 111 patients with at least one gastric ulcer or scar 
had multiple gastric ulcers. 

Seven of the 26 patients with multiple gastric ulcers 
underwent endoscopy; one had surgery. In these eight, the 
radiographic diagnosis was confirmed. A total of 69 ulcers 
were seen in the 26 patients: 17 patients had two ulcers 
each, four had three ulcers each, three had four ulcers 
each, one had five ulcers, and one had six. 

Table 1 outlines the criteria by which the configuration 
of each ulcer was determined. Several points should be 
emphasized regarding these configurations. When a tiny 
ulcer is found, its significance may be questioned. In fact, 
tiny ulcers make up the majority of multiple lesions. The 
ability to detect tiny ulcers implies the technical expertise 


TABLE 1 


Criteria for Ulcer Configuration 


Shape Width (mm) Length (mm) 
| r O O 
E ERER EE E, SF- <2 
Lineaf....2s..s.«. 1.5 >8 
MOO fs adeiexrcecvece. ae >8 
OW: cc coseasheds < 80% of length 


. > 80% of length 
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Fig. 1.—A, Single contrast graded compression spot film showing single large crater with radiating folds distally along lesser curvature of gastric 
antrum. B, Double contrast spot film showing single large crater and four proximal tiny satellite craters. 


exists to demonstrate larger craters. Of the 69 ulcers 
demonstrated in the 26 patients, 26 were tiny; 18 of the 
tiny ulcers were in the antrum, along either the lesser curve 
or the posterior wall. Most of the other craters were either 
round or oval, averaging 10-15 mm in diameter, and 
located in the antrum. 

None of the multiple gastric ulcers were found in the 
fundus. Perhaps this is due to our arbitrarily limited defi- 
nition of the fundus as the region of the stomach above 
a line drawn horizontally from the gastroesophageal 
junction. 

The linear and rod-shaped ulcers were the first we have 
detected. We attribute this to the greater sensitivity of 
the pharmacologically aided double contrast technique. 


Representative Case Reports 


The cases with multiple gastric ulcers fell into two broad cate- 
gories: (1) multiple tiny ulcers that are essentially satellites 
around a larger crater; and (2) separated ulcers. 


Case 7 


A 65-year-old white male, under treatment for osteoarthritis 
with 1.8 g of aspirin, was admitted with complaint of 2 weeks of 
intermittent midepigastric pain unrelated to meals. A double 
contrast upper gastrointestinal examination revealed an 11 X 16 
mm ulcer along the lesser curvature of the proximal antrum with 
four additional tiny ulcers immediately proximal to the large 
crater (fig. 1). 

Endoscopy and biopsy 4 days later confirmed the diagnosis 
of five benign ulcers. The most recent follow-up double contrast 
examination (6%2 months after biopsy) revealed only minimal 
mucosal irregularity along the lesser curvature, but no ulcers. 


Case 2 


An 87-year-old white male had guaiac-positive stools noted on 
a routine physical examination, without complaints of anorexia 
or pain. A double contrast upper gastrointestinal examination 
revealed four lesser curvature ulcerations (fig. 2A). The most 
proximal ulcer was round, measuring about 4 cm in diameter. 
Prone compression views with the antrum packed with barium 
showed a nodular collar (fig. 28). However, double contrast spot 
films revealed normal mucosal surface (normal areae gastrica) 
extending to the ulcer crater (fig. 2C). Endoscopy with biopsy 
3 days later confirmed the presence of four benign craters. 


Case 3 


A 55-year-old white male had a 12 year history of midepi- 
gastric burning pain unrelated to meals. During 1973, three 
single contrast upper gastrointestinal examinations using graded 
compression technique revealed a single tiny antral ulcer with 
antral deformity. In March 1974, endoscopy revealed a markedly 
deformed antrum and chronic inflammation with several tiny 
ulcerations. A double contrast examination 1 week later showed 
a deformed antrum and four tiny ulcers along the lesser 
curvature (fig. 3). 

Because of continued postprandial pain, elevated stimulated 
gastric free-acid levels, and the history of recurrent ulcers, the 
patient had a bilateral vagotomy, hemigastrectomy, and Bilroth 
| gastroduodenostomy. The surgeons reported multiple tiny 
ulcerations. 


Discussion 


The high incidence of multiple gastric ulcers diagnosed 
by the pharmacologically aided double contrast exam- 
ination underscores the great sensitivity of the technique. 





DETECTION OF MULTIPLE GASTRIC ULCERS 


Fig. 2.—A, Spot film of double contrast study showing large crater 
and three additional lesser curvature ulcers. B, Prone compression view 
with barium-packed antrum showing single crater with nodular collar. 
C, Spot film of double contrast study showing normal mucosal relief 
extending to edge of large crater. 
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Fig. 3.—Case 3. A, Double contrast view of antrum in slight left posterior oblique position revealing deformity of antrum and four tiny ulcers along 
lesser curvature. B, Film in steeper left posterior oblique position showing same ulcers. 


The greater exposure of the mucosa allows for more 
detailed evaluation of each of the multiple ulcerations. The 
importance of this greater detail is discussed by Taxin et 
al. [5]. The multiplicity of gastric ulcers is not in itself 
proof of benignity. The most desirable approach is to 
identify each ulcer and evaluate it and its immediate en- 
vironment. Multiplicity can be a hindrance when the prox- 
imity of several ulcers results in overlap. The edema and 
spasm created by each ulcer may merge, resulting in lack 
of pliability and a consequent conglomerate mass easily 
mistaken for a neoplasm. The advantage of the double 
contrast study is increased distension of the stomach with 
greater separation of ulcers and better exposition of the 
mucosa between ulcers. Even though Taxin et al. [5] dem- 
onstrated that multiplicity of ulcers cannot exclude neo- 
plasia, the finding of multiple ulcers and particularly small 
satellite craters favors benignity. 

We had high expectations of discovering early gastric 
carcinomas, but since the incidence of the disease in this 
country is low and since asymptomatic people are not 
being examined, it is not surprising that our yield is low. 

Because the anterior and posterior walls of the stomach 


can be studied separately, the technique is very effective 
in demonstrating multiple lesions. Moreover, it is a sensi- 
tive way of determining the nature and extent of multiple 
gastric ulcers, a valuable contribution. 

The pharmacologically aided double contrast technique 
was developed in a country where gastric cancer is com- 
mon. In the United States, the technique will probably be 
most useful in the detection of subtle mucosal ulcerations. 
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Gallbladder Disease in Cystic Fibrosis 


PHILIPPE R. L'HEUREUX,! J. NEVIN ISENBERG,? HARVEY L. SHARP,? AND WARREN J. WARWICK? 


In 84 consecutive patients with cystic fibrosis, oral 
cholecystography was abnormal in 39 (46.4%). The inci- 
dence of abnormal cholecystograms increased with 
patient age. The 26 patients with a nonvisualized gall- 
bladder following double-dosage oral cholecystography 
were evaluated with intravenous cholangiography; 19 
(70.3%) of these were abnormal. Ten patients were found 
to have calculi, an incidence of 11.9%. Awareness of the 
high incidence of cholecystographic abnormalities and 
calculi should be helpful in the evaluation of patients with 
cystic fibrosis, particularly since symptoms of abdominal 
pain are frequent in such patients and may lead to 
radiographic investigations. 


Cystic fibrosis is a common childhood disease with in- 
creasing numbers of older survivors. Abdominal pain is 
a frequent complaint that may lead to investigation of the 
gallbladder. Autopsy series [1, 2] have shown abnormali- 
ties of the gallbladder in approximately one-third of pa- 
tients dying of cystic fibrosis. The world literature [3-10] 
documents a 40%-50% incidence of abnormal gall- 
bladders in patients with cystic fibrosis who have been 
examined with cholecystography. Only a few small series 
of patients have appeared in the English literature |1, 11]. 
This paper details our findings in 84 consecutive patients 
with cystic fibrosis who had routine cholecystographic 
examinations. 


Materials and Methods 


A total of 84 patients, 51 males and 33 females, underwent 
cholecystographic evaluation. Their ages at the time of the 
examination ranged from 5 months to 33 years; the patients 
represent the entire clinical spectrum of cystic fibrosis. Most 
of the radiographic examinations were done on a routine basis 
at the time of hospitalization for elective evaluation; very few 
of the cholecystograms were done because of symptomotology 
suggestive of gallbladder disease. 

Each patient received an oral dose of iodopanoic acid (Tele- 
paque) of 150 mg/kg body weight (maximum dosage, 3 g) on 
two consecutive evenings. The morning after the second dose, 
routine cholecystographic films were obtained, including 
tomograms when required for better evaluation. 

If the gallbladder did not visualize, an infusion intravenous 
cholangiogram was immediately performed using meglumine 
iodipamide (Cholografin) in a dose of 0.5 ml/kg body weight 
(maximum dosage, 20 ml) diluted in 5% dextrose and water at a 
dose of 4 ml/kg body weight (maximum dosage, 250 ml). The 
contrast was infused over a 20 min period; films were obtained 
at 20 min intervals until satisfactory visualization of the gall- 
bladder was obtained. Tomograms and delayed films were 
obtained if necessary. 
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Each cholecystogram was evaluated for opacification of the 
gallbladder, gallbladder size, and the presence of calculi. The 
degree of opacification of the gallbladder was not graded; 
rather, if there was no visualization of the gallbladder or if 
visualization was so faint that no evaluation was possible, the 
case was classified as nonvisualized. The category “micro” was 
used only when the gallbladder was clearly smaller than the 
range of normal for the patient’s age (fig. 1). If calculi were 
demonstrated in a micro gallbladder, the case was listed under 
calculi as the more significant finding. 


Results 


Table 1 summarizes the results of oral cholecystography 
in the 84 patients studied. There were 39 patients with 
abnormal cholecystograms, an overall incidence of abnor- 
mality of 46.4%. Most of the abnormalities (26 of 39) 
were due to nonvisualization of the gallbladder; however, 
we did identify calculi in six patients and micro gallbladders 
in seven. The incidence of normal oral cholecystograms 
decreased with increasing patient age. Only three patients 
older than 20 years were examined and all were abnormal; 
in patients younger than 5 years, 77% of the oral 
examinations were normal. 

All 26 patients with nonvisualization of the gallbladder 
after oral cholecystography were evaluated with intra- 
venous cholangiography (table 2). Only seven of these 
patients proved to have a normal gallbladder on intra- 
venous examination, while 19 demonstrated abnormalities, 
mostly nonvisualization. Thus, the incidence of abnormal! 
examinations is 73.1% in this group of patients, compared 
to the overall incidence of abnormality of 46.4%. 

Table 3 summarizes our experience with calculi in the 
study group. Ten of the 84 patients (11.9%) had calculi; 
six were found on oral and four on intravenous examina- 
tion. Most of the calculi were discovered in patients aged 
10-20 years; there were none in patients younger than 
5 years. 


Discussion 


Cystic fibrosis is the most common lethal inherited dis- 
order in white children. Up to 5% of the population are 
estimated to be carriers of the genetic defect, and the 
incidence of the disease is approximately one in 2,000 
births. About 1,000 new cases are diagnosed annually in 
the United States. Furthermore, the survival of patients 
with cystic fibrosis is undergoing a significant change. 
Nationally, the 50% survival rate occurs at 16 years and, 
in selected centers, at 26 years. Once thought to be 
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Fig. 1.— Oral cholecystograms in three 10-year-old males showing range in size of normal gallbladder (A and B) and diminutive micro gallbladder (C). 


TABLE 1 
Results of Oral Cholecystography 


Patient Age (yr) 


0-5 6=10 11-15 16-20 > 20 Total 
NOMAI Se Bch owt wh eae bas eed 20 10 10 5 O 45 (53.6%) 
Abnormal: 

Nonvisualization.............. 4 5 6 8 3 26 
Micro gallbladder............. 2 1 3 1 O { 
ty | acae rr te A a e O 1 2 3 O 6 

Subtotal... ca 5 raader yi 6 7 11 12 3 39 (46.4%) 
ENAT OAN ote es oe ere he 26 7 21 17 3 84 


purely pediatric, cystic fibrosis is rapidly becoming a 
disease of adulthood [12-14]. 

Oppenheimer and Esterly [1] reported a series of 146 
autopsies in patients with cystic fibrosis, 49 (26.7%) had 
abnormal gallbladders. Of the 49, 38 had micro gall- 
bladders filled with thick colorless bile, mucosal webs, 
trabeculations, and mucus-filled epithelial cysts. This 
finding is apparently characteristic of cystic fibrosis. Only 
one of their patients had calculi. Other investigators have 
noted the rarity of childhood cholelithiasis. Newman [15] 
estimated the incidence of gallstones to be about 0.25% 
in a large population of hospitalized children. 

Our incidence of 12% in patients with cystic fibrosis 
suggests an etiologic association. Some factors which may 
predispose to stone formation in these patients include 
biliary stasis, a small bile acid pool leading to cholesterol 
saturation, and the effect of cholestatic drugs such as 
sulfonamides, anabolic agents, and oral contraceptives 
[16-19]. Six of our 10 patients with calculi were males 
and four were females; this is quite different than the 
usual 4:1 female-to-male ratio [15]. It is noteworthy that 


only two of these 10 patients were symptomatic at the 
time of examination. Two more subsequently developed 
symptoms of cholecystitis. These four patients underwent 
cholecystectomy; in each instance, cholecystitis and 
cholelithiasis were found. 

Nonvisualization of a gallbladder after two consecutive 
oral doses of contrast material has been considered diag- 
nostic of an abnormal gallbladder [20, 21]. A nonvisual- 
izing gallbladder on an intravenous cholangiogram has 
been considered an indication for surgery, since 70% of 
such patients have primary gallbladder disease and the 
other 30% have a combination of gallbladder and pan- 
creatic disease [22]. Of our 84 patients, 11 had non- 
visualization after both oral and intravenous examination. 
Only one of these patients had symptoms believed due to 
acute cholecystitis; this patient refused surgical explora- 
tion. We are unwilling to recommend surgery in the other 
10 who are completely asymptomatic. Currently we are 
interested in evaluating these patients with ultrasonog- 
raphy for possible calculi or other biliary tract abnormality 
[23]. 
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TABLE 2 


Results of Intravenous Cholangiography in Patients with Nonvisualizing 
Gallbladders on Oral Cholecystography 








Patient Age (yr) 























0-5 6-10 11-15 16-20 > 20 Total 
NOMO errant a aR 2 O 2 1 7 (26.9%) 
Abnormal: 

Nonvisualization.............. 2 2 4 2 11 
Micro gallbladder............. O 2 1 O 4 
CO AE cele eae tbe Shs we da O 2 1 O 4 

T e os OS E E E 2 6 6 2 19 (73.1%) 
Fe AEE A EEEIEE 4 6 8 3 26 

TABLE 3 
Incidence of Cholelithiasis 
Patient Age (yr) 

Detection Method 0-5 6-10 11-15 16-20 = 20 Total 
Oralcholecystography.......... O 2 3 O 6 
Intravenous cholangiography .... . O 2 1 O 4 

PRP MAP tis ae 2b ee OE EA O 2 4 4 O 10 (11.9%) 





Seven of the 26 patients undergoing intravenous 
cholangiography had a normal gallbladder after nonvis- 
ualization with two consecutive oral doses. We can only 
speculate on the cause of oral nonopacification in these 
patients. Mujahed et al. [21] concluded that oral chole- 
cystography was more reliable than intravenous cholangi- 
ography in the investigation of gallbladder disease, since 
the intravenous cholangiogram often demonstrated a 
normal gallbladder in patients with nonobstructive chronic 
cholecystitis. However, in 68 of their 413 patients with a 
nonvisualizing gallbladder after two doses of contrast, the 
cause of the nonopacification was extrinsic, unrelated to 
gallbladder disease. Such extrinsic factors may well be 
operative in patients with cystic fibrosis. For instance, 
steatorrhea and fat malabsorption do occur with some 
frequency in adolescent and adult patients with cystic 
fibrosis, perhaps contributing to nonabsorption of the 
lipophilic oral contrast material [24]. We previously 
showed that there is no correlation between nonvisual- 
ization and the multifocal biliary cirrhosis that is found 
in 40% of patients with cystic fibrosis [25]. Perhaps 
another cause of nonvisualization is extreme decrease 
in size of the gallbladder: true atresia has rarely been seen 
in autopsy series [1]. 

It is apparent that patients with cystic fibrosis have 
a high incidence of abnormality on screening cholecysto- 
grams. Since the incidence of abnormality increases with 
patient age, the overall number of abnormalities will 
probably increase in the future as more patients survive 
to an older age. Complaints of abdominal pain are com- 
mon in patients with cystic fibrosis, and radiographic 


investigations may be undertaken to establish the cause of 
such symptoms. The present study indicates a high inci- 
dence of cholecystographic abnormalities in asymptomatic 
patients with cystic fibrosis. It also demonstrates an in- 
creased incidence of cholelithiasis, a finding which may 
be helpful in the clinical and radiographic evaluation of 
these patients. 
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Pyloroduodenal Deformity due to Liver Malformation 
Associated with Omphalocele 


KOOK SANG OH,! JANET L. STRIFE,” KEITH C. FISCHER,? AND RITA TEELE? 


While congenital malformed and malpositioned livers 
are rare, they are relatively common in patients with 
omphaloceles. A malpositioned, malformed liver causing 
pyloroduodenal deformity and apparent pyloric obstruc- 
tion in an infant or child with an omphalocele has not been 
previously reported. Three such cases are described in 
which symptoms of upper gastrointestinal obstruction 
developed shortly after primary closure of the ompha- 
loceles. Recognition of this condition at the time of pri- 
mary closure of an omphalocele may allow consideration 
of additional procedures to prevent postoperative pyloric 
obstruction. 


Congenital malformed and malpositioned livers are ex- 
ceedingly rare [1] except in patients with omphaloceles. 
When the liver herniates into the omphalocele, it is invari- 
ably deformed [2]. The association of an omphalocele 
with a malpositioned, malformed liver compressing the 
pylorus and the duodenum has not been previously re- 
ported. The clinical, radiologic, and surgical findings in 
three patients with omphaloceles and apparent pyloric 
obstruction are presented, and the differential diagnosis 
is discussed. 


Case Reports 
Case 7 


D. A., a newborn black male who weighed 3,000 g, was taken 
directly to the operating room for surgical repair of an ompha- 
locele. The omphalocele contained a large accessory lobe of the 
liver which was attached by a narrow stalk to the right and left 
hepatic lobes, which were small but normally positioned. The 
usual features of midgut malrotation were present, including a 
high cecum and Ladd’s bands. The bands were divided, the con- 
tents of the omphalocele were easily reduced, and the abdominal 
defect was closed primarily with minimal tension. 

The infant tolerated the procedure well. Oral feedings were 
instituted on the third postoperative day, inducing recurrent 
vomiting. An upper gastrointestinal series (fig. 1A) on the eighth 
day of life showed a locally narrowed pyloric channel with a 
transient delay of barium. Malrotation was evident: jejunal loops 
were in the right upper quadrant of the abdomen. The central 
portion of the abdomen was devoid of bowel gas (fig. 18), 
suggesting the presence of a mass. l 

Because of continued vomiting, the abdomen was surgically 
explored on the thirteenth day. The accessory lobe of the liver 
occupied the middle and anterior portion of the abdomen. It was 
freely movable and attached by a simple pedicle to the rest of 
the liver. The pedicle was located in front to the pylorus com- 
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pressing and causing the pyloroduodenal deformities (fig. 2). 
Using a Kocher maneuver, the duodenum was mobilized, and 
placed to the left of midline; the accessory lobe of the liver was 
fixed to the anterior abdominal wall in the right upper quadrant. 
Vomiting occurred again when oral feedings were begun 3 days 
later. Repeat gastrointestinal series demonstrated the same 
pyloric and duodenal compression as previously. 

At 21 days of age, the infant was again surgically explored. 
The duodenum had migrated back to its original position, and 
the pedicle to the accessory lobe of the liver was again com- 
pressing the pylorus and the duodenum. A gastrojejunostomy 
was created. Oral feedings were reinstituted 5 days later, and 
no vomiting occurred. The infant was discharged at 36 days of 
age weighing 2,960 g. At 3 months of age, he weighed 5 kg. He 
was doing well with no episodes of recurrent vomiting at 3 
years 7 months of age. 

Comment. The uneventful clinical course after creation of gas- 
trojejunostomy suggests that the infant might have had inter- 
mittent pyloric obstruction due to compression by the pedicle of 
the accessory lobe which was mobile. Indication for additional 
surgical procedures (i.e., gastrojejunostomy) must depend on 
the relationship between the pylorus and the malpositioned, 
malformed liver, as well as on clinical symptoms. 


Case 2 


A. H., a newborn white male who weighed 3,200 g, was ad- 
mitted for repair of an omphalocele. On day 1, excision of the 
omphalocele with insertion of a Silon silo (Silastic patch shaped 
like a silo) was done, at which time the malformed liver was noted 
in the omphalocele sac. The omphalocele was gradually reduced. 
On the seventh day of life, oral feedings were begun without 
vomiting. On day 11, excision of the Silastic patch and closure 
of the omphalocele were perfomred without difficulty. On the 
seventh postoperative day, the infant began to vomit repeatedly 
after oral feedings. An upper gastrointestinal series showed a 
sharp localized external compression on the pylorus causing 
intermittent gastric outlet obstruction and malrotation of the 
midgut (fig. 3A). A cross table lateral view of the abdomen during 
excretory urography showed a large soft tissue mass in the 
middle and anterior portion of the abdomen (fig. 38). 

Exploratory laparotomy showed multiple small intestinal ad- 
hesions and extrinsic compression at the pylorus of the stomach 
by the pedicle of the malformed and malpositioned liver (fig. 4). 
No Ladd’s bands were seen. Gastrojejunostomy was performed. 
The infant developed intraabdominal hemorrhage and cardiac 
arrest postoperatively and died. At autopsy, no atresia or stenosis 
of the alimentary tract was seen. 

Comment. The exact cause for recurrent vomiting is not cer- 
tain. It might have been caused by multiple small intestinal ad- 
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Fig. 1.—Case 1. A, Spot radiographs from upper gastrointestinal i 

series showing sharp external compression of pylorus and duodenal 

bulb. Malrotation is evident by jejunal loops in right upper quadrant. B, 

Delayed radiograph showing displacement of small bowel from midportion | 

of abdomen. 


hesions, pyloric compression by the pedicle of the malformed 
and malpositioned liver, or both. 





Case 3 | 

A. M., a black female infant with a birth weight of 3,200 g, a 
was born with an omphalocele as an isolated birth defect. It | 
contained the liver and small intestines. A five stage repair was 
performed during the first 9 days of life using a mesh of Silastic- 
coated Teflon to cover the defect until approximation of the 
rectus muscles and skin could be achieved. The initial hospital |! 
course was complicated by breakdown of the sutures and sepsis. | 
She was discharged in good condition at the age of 11 weeks. | 

At the ages of 1 and 6 years, she was admitted to another 
hospital for recurrent abdominal pain and vomiting. Multiple 
upper gastrointestinal examinations were negative except for 
nonobstructive malrotation of the midgut. 

She was readmitted at the age of 10 years because of vomiting 
and abdominal pain. Upper gastrointestinal examination demon- 
strated extrinsic compression causing persistent narrowing at 
the pylorus and nonobstructive malrotation (fig. 5A). The liver- al 








= | 

Fig. 2.—Case 1. Photograph during surgical exploration. Accessory | 
lobe of liver lifted superiorly showing pylorus (arrows) just below pedicle. 
Pedicle crossed pylorus anteriorly, and accessory lobe was positioned in 
mid anterior abdomen. 
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Fig. 3.— Case 2. A, Upper gastrointestinal series showing sharp external compression of pylorus and malrotation. B, Cross table lateral view of abdo i 
men during excretory urography showing soft tissue mass in middle and anterior portion of abdomen. H 


spleen isotope scan showed a peculiarly shaped liver which 
extended almost to the iliac crest (fig. 58). A round area of 
decreased uptake was seen in the midportion of the liver, and 
a mass of liver tissue which did not correspond to normal lobar 
anatomy extended inferiorly. The ultrasonogram (fig. 5C) 
showed a malformed liver with a long extension of hepatic 
parenchyma extending from the right costal border to about 4 
cm caudad to the lower border of the normal right kidney. The 
gallbladder and the pedicle corresponded to the area of de- 
creased uptake on the liver-spleen isotope scan. Her symptoms 
were sufficiently mild and infrequent that surgery was not 
recommended. 

Comment. Malrotation or pyloric compression by a malposi- 
tioned and malformed liver, or both, could be responsible for the 
recurrent abdominal pain and vomiting. Delayed onset of vom- 
iting could be explained on the basis of gradual enlargement of 
the malpositioned accessory lobe associated with normal 


somatic growth. The exact cause of the symptoms remains 
uncertain. 


Discussion 


While omphaloceles contain much or all of the mal- 
rotated midgut, many contain liver and other viscera [3, 4]. 
Warkany [2] states that when the liver is included in an 
omphalocele sac, it is invariably deformed with abnormal 
constrictions of the lobes. Various types of duodenal 
obstruction have been reported in patients with ompha- 
loceles, including duodenal atresia, Ladd’s bands, volvulus, 
or a combination of these [2, 3, 5]. The latter two are com- 
mon complications of midgut malrotation. Smith and Leix 
[4], were surprised at the absence of duodenal anomalies 
in their series of 104 cases of omphalocele and gastro- 








Fig. 4.—Case 2. Photograph during laparotomy with liver raised to 
show relationship between pedicle of malformed liver and pylorus (arrow) f 
below. 
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schisis: however, 18 of the patients had associated 
anomalies of the alimentary tract. 

The radiographic characteristics in our three patients 
include (1) a soft tissue mass in the middle and anterior 
portion of the abdomen; (2) external compression of the 
pylorus; and (3) malrotation of midgut. Radiographically, 
the compression may be differentiated from hypertrophic 
pyloric stenosis by lack of a symmetric pyloric narrowing, 
lack of significant elongation of the pyloric channel, and 
absence of a “shoulder sign! The lack of pyloric bulge or 
an additional narrowing in the pylorus rules out pyloric 
diaphragm. Choledochal cysts usually displace the duo- 
denum anteriorly and rarely cause localized narrowing of 
the pylorus. Duplication cysts can cause eccentric round 
compression of the pylorus. While congenital preduodenal 
portal veins may produce anterior extrinsic impression 
with a partial obstruction and angulation of the proximal 
duodenum [6], they rarely cause pyloric obstruction. 





Fig. 5.—Case 3. A, Upper gastrointestinal series showing sharp ex- 
ternal compression of pylorus and malrotation. B, Liver-spleen isotope 
scan showing bizzare shape of liver with area of decreased uptake in 
middle and large mass of liver parenchyma extending inferiorly. Normal 
spleen is seen to left of liver on anterior view. C, Longitudinal ultrasono- 
gram 2 cm to right of midline showing thin pedicle of liver anterior to 
gallbladder. Accessory lobe of liver inferior to gallbladder extends down- 
ward below normal right kidney. Dense echoes posterior to gallbladder 
are most likely from stomach gas. 


Neither duplication cysts nor preduodenal portal veins 
are associated with omphaloceles. As in case 3, liver-spleen 
isotope scans and ultrasonographic scans may be helpful 
in demonstrating the malformed and malpositioned liver. 

In patients with omphaloceles who begin vomiting post- 
operatively, the possibility of pyloric obstruction caused 
by a malpositioned and malformed liver should be con- 
sidered. In case 1, the relief of vomiting by a gastro- 
jejunostomy suggests that the accessory lobe of the 
malformed liver might have been the cause. In case 2, 
adhesions may have contributed in addition to pyloric 
compression by the malpositioned, malformed liver. 
While the cause of recurrent vomiting in case 3 is un- 
certain, there was evidence of external compression of the 
pylorus by the pedicle of the accessory lobe of the 
malformed liver. 

It would appear desirable that the surgeon evaluate the 
size, shape, position, and relationship of the liver to the 
stomach at the time of initial surgery. A bypass operation 
such as gastrojejunostomy may be considered if pyloric 
compression by the malformed liver is found. 


REFERENCES 


1. Cullen TS: Accessory lobes of the liver. Arch Surg 11: 
718-764, 1925 

2. Warkany J: Congenital Malformations. Chicago, Year Book 
Medical Publishers, 1971 

3. Aitken J: Exomphalos. Arch Dis Child 38:126-129, 1963 

4. Smith WR, Leix F: Omphalocele. Am J Surg 111:450-456, 
1966 

5. Mustard WT, Ravitch MM, Synder WH Jr, Welch KJ, Benson 
CD (eds): Pediatric Surgery, 2d ed, vol 1. Chicago, Year Book 
Medical Publishers, 1969 

6. Johnson GF: Congenital preduodenal portal vein. Am J 
Roentgenol 112:93-99, 1971 








Diagnostic Aspects of Neonatal Ascites: Report of 27 Cases 


N. THORNE GRISCOM,! ARNOLD H. COLODNY,? HENRIETTA K. ROSENBERG, » ? 
CHRISTIAN P. FLIEGEL,! * AND BRIAN E. HARDY? 


Review of 27 cases of massive ascites found in the first 
month of life, usually immediately after delivery, revealed 
a broad spectrum of causes. Seven newborns had urinary 
ascites, five had bowel disease, three had cardiac arrhyth- 
mias, two had liver disease, and one each had toxoplas- 
mosis, Ovarian cyst, and chylous ascites. In seven cases 
the cause was never established. Physical examination, a 
planned sequence of radiologic examinations, and para- 
centesis for fluid analysis when necessary are the major 
steps in differential diagnosis. A systematic approach 
to the problem is proposed. 


The discovery of ascites in a newborn startles obstetrician, 
pediatrician, radiologist, and surgeon alike. The causes are 
many, although nearly all reports on the subject are based 
On only one or two cases. This review of 27 live-born 
neonates with massive ascites suggests the approximate 
frequency and characteristics of the various causes. A 
systematic diagnostic approach to a newborn in whom 
ascites is suspected is proposed. 


Case Material and Findings 


The salient features of the 27 cases are presented in 
table 1. The cases are divided into urinary [3-8], gastro- 
intestinal [9, 10], cardiac [11, 12], hepatic. [13-16], 
systemic infectious [17-21], chylous [22-25], and ovarian 
[2] categories, plus a group of cases of indeterminate 
cause [26]. The infants were referred for care to Children’s 
Hospital Medical Center, (24 patients), were born at the 
Boston Hospital for Women (10 patients), or both. Ab- 
dominal distension was discovered at birth in 24 cases, 
and later in the first month in the three others. The two 
newborns with posterior urethral valves were boys, but 
four of the other five cases of urinary ascites occurred in 
girls. The children with cardiac and hepatic ascites were 
all boys. Five of the seven cases of ascites of unknown 
Cause occurred in girls. Except in the child with familial 
cirrhosis, the family histories were not helpful. 

The five examples of gastrointestinal ascites were se- 
lected from a far larger group of newborns with peri- 
tonitis due to clear-cut or suspected perforation of the 
bowel, mostly with obstruction [9, 27]. In these five, 
however, the initial presentation was that of ascites with- 
out good preoperative clinical or radiologic evidence of 
obstruction (figs. 1 and 2); thus they are included as part 
of the spectrum of neonatal ascites. None had a pneumo- 
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peritoneum, distinct gaseous distension of bowel, or an 
intestinal or peritoneal pseudocyst [27]. 

Seven of these 27 infants had some degree of edema of 
the extremities or abdominal wall, including two of the 
three cases of cardiogenic ascites. In each case ascites 
was the dominant finding, and in no case was it clear on 
presentation that the ascites was of circulatory etiology; 
these cases are therefore also included in the description 
of neonatal ascites. Infants with erythroblastosis fetalis 
and other types of hydrops fetalis [28] were excluded. 

The peritoneal fluid was readily displayed by radio- 
graphs. In eight of the 23 patients with available plain 
films of the abdomen, the liver was visible (at least in 
retrospect) within the slightly more lucent abdominal 
fluid, and this excellent sign of ascites was questionably 
present on the plain films of three others (fig. 3) {29, 53). 
Thin, clear ascitic fluid tended to be lucent by x-ray, 
whereas the cloudy or bloody collections were not. Our 
fragmentary data do not show acorrelation between 
lucency and low specific gravity; however, it is evident 
that lucency of peritoneal fluid is far from pathognomonic 
of chylous ascites [25]. Most of the cases showed the 
other plain film signs of ascites [30, 31], often with striking 
clarity (figs. 1-3). During the total body opacification 
phase of intravenous urography [32], the fluid contrasted 
with the denser liver in 13 of 17 cases (figs. 4-6). 

Although the presence of ascites was thus easily con- 
firmed, finding its cause was often more difficult. Cystog- 
raphy and intravenous urography were quite useful in 
defining urinary ascites and its pathogenesis (figs. 7—10). 
Two children showed contrast leakage from one or both 
kidneys (figs. 8 and 9) [34], and one girl displayed leakage 
through a bladder perforation (fig. 10) [5, 7, 35, 36]. 
Total body opacification showed the avascular nature of 
the ovarian cyst (fig. 6). Chest films demonstrated cardi- 
omegaly in all three cases of cardiogenic ascites but also 
in three of the seven cases of ascites of unknown cause. 

Other imaging techniques were not used systematically. 
A barium enema easily showed the one instance of mal- 
rotation. In another patient, a peritoneogram (fig. 7A) 
provided excellent demonstration of the ascites but other- 
wise advanced the diagnostic process only slightly. Cardiac 
catheterization and angiocardiography were used to show 
the disordered physiology in two of the three infants with 
arrhythmias. An aortogram via the umbilical artery [37] 
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TABLE 1 


Summary of Cases 








Vomiting Edema 


Differences of 


Peritoneal Fluid from 


Mass Tissue Fluid * 


Cause of Ascites 


Follow-up Data 


—_ eee 


Category and Case No. Delivery 
Urinary: 
1 (fig. Fj....... BDystocia 
PEA M -i os 6S 3 
< MERTER TEE Oligohy- 
dramnios; 
dystocia 
A (ig. TO} oss ens 
6 (tid. Shi 620% 
Ai oS) ee 
Gastrointestinal: 
S.isisesesaass Polyhydram- 
nios 
9 (fig. 1).. Polyhydram- 
nios 
We ccacwas 
ee: ee 2 E 
Cardiac: 
13 (fig..3).. 
lånar POWVGran- 
nios 
TS 
Hepatic: 

1Bisca% ds 

17 UG. Ah 
Systemic infectious: 

IA: a nee ene a a 
Chylous: 

: |. See 
Ovarian: 

A (he: S) os Ses Polyhydram- 
nios, dys- 
tocia 

Indeterminate: 
BA skiwvcicvrchas Dystögcia 
Ss or ae tole a 


++ 


++ 


++ 


++ 


Enlarged _ 
kidneys 
and 
bladder 


Enlarged * 
bladder 


= Bowel contents 
= Thin meconium 


?Central Brown 
abdom- 
inal 
mass 
= Dark brown 
= Cloudy yellow 


Hepato- 
megaly 

Hepato- 
megaly 


Hepato- = 
and 
spleno- 
megaly 


Hepato- Serosanguinous 
and 
spleno- 
megaly 


j Milky 


Left 
upper 
quad- 
rant 
mass 


Light brown 


8 Serosanguinous 


Posterior urethral valves 
Posterior urethral valves 


Urethral, anal atresia, 
perforated bladder 


Bladder perforation, ?cause 

Bladder perforation, ?cause 

Neurogenic bladder, 
myelocele, reflux 

Reflux, ?neurogenic bladder 


Ileal atresia, perforation 


lleal perforation, ?cause 


Ileal volvulus, perforation 


Ileal duplication, perforation 
Malrotation, volvulus, ischemia 


Paroxysmal supraventricular 
tachycardia, Wolff-Parkin- 
son-White phenomenon 

Paroxysmal supraventricular 
tachycardia 

Paroxysmal supraventricular 
tachycardia 


Familial cirrhosis 


Probable hepatitis 


Toxoplasmosis 


Lymphatic leak, base 
of mesentery 


Ovarian cyst, torsion, 
local rupture 


?Infectious, ??rubella 
?Infectious 


?Infectious 


Doing well, age 6 
Renal failure, age 13 


Died 


Well, age 10 
Died at 7 days 
Died at 3 months 


Microcephaly, age 8 


Died at 10 weeks 

Well, age 4 

Cystic fibrosis; died 
at 9 days 


Well, age 26 months 
Well, age 8 


Negative laparotomy; 
well, age 15 months 


Well, age 3 


Well, age 1 


Died at 8 days; 
small liver 
Borderline liver tests, 
age 7 


Died at 1% days 


Well, age 11 months 


Well, age 5 


Squint, retarded, age 4 

Nonspecific autopsy 
at 4 weeks 

Ascites disappeared; 
tuberous sclerosis, 
age 3 
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TABLE 1 (Continued) 








Differences of 
Peritoneal Fluid from 





Category and Case No. Delivery Vomiting Edema Mass Tissue Fluid * Cause of Ascites Follow-up Data 
M naa PoWhydram- ~ ++ — Unknown Nonspecific autopsy 
nios at 1 day 
rd a EEEE TEE E EE sh -= ++ = Unknown Nonspecific autopsy 
at 1 day 
areren Dystoca = = ai Unknown Ascites disappeared; 
well, age 2 months 
a: Leal RA ae T iii = = Unknown Ascites disappeared; 


well, age 4 





Note. — Ascites was found at birth in all cases except 2, 5, and 12 where it was found at 23, 7, and 4 days, respectively. Further details on all cases available 
from the authors. Case 3 [1]; case 20 [2]. 
* Minus sign indicates no differences found. 





Fig. 1.— Case 9. Upright anteroposterior film of abdomen at 6 hr of 
age showing no indication of intestinal obstruction. Plaques and lumps 
of peritoneal calcification are present (arrows). Laparotomy showed 
large quantity of thin green peritoneal fluid, collapse of small bowel, and 
ileal perforation of unknown cause, leading to meconium peritonitis. 
Cystic fibrosis was never tested for, but child was well at age 4. 


showed a small liver and copious ascites in the child with 
cirrhosis, but ultrasonography would probably have been 
a better method. Ultrasound was useful in excluding a 
mesenteric cyst or some other gross lymphatic abnor- 
mality in the child with chylous ascites and would probably 
have been informative in other cases. A !°!l-rose bengal 
liver scan showed failure of passage of bile into the 


Fig. 2.— Case 12. Upright anteroposterior film of abdomen in 4-day-old 
child with abdominal distension and a few hours of vomiting. Film sug- 
gests that bowel, though abnormal, does not account for abdominal dis- 
tension and that ascites is present. Malrotation of midgut, a 720° 
volvulus, ischemia of bowel without perforation or appreciable dilatation, 
and large quantity of cloudy yellow culture-negative fluid were found 
at laparotomy. 


intestines in the case of hepatitis. 

However, radiologic techniques often gave only a 
partial answer to the question of etiology. Most of the 
infants had some type of chemical, bacteriologic, or cyto- 
logic examination of the ascitic fluid, sometimes quite 
extensive. Table 1 lists only those characteristics of diag- 
nostic usefulness. The most worthwhile determinations 
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Fig. 3.—Case 13. Plain film of abdomen showing contrast of liver 
(arrows) with ascitic fluid. Gas-containing bowel has risen to center of 
distended abdomen. Child had episodes of supraventricular tachycardia 
in first few weeks of life; ascites attributed to intrauterine paroxysmal 
supraventricular tachycardia. 


Fig. 5.—Case 7. Anteroposterior film of abdomen several minutes 
after injection for urography. Right lobe of liver (arrows) contrasts with 
peritoneal fluid by total body opacification effect as well as by its inherent 
radiodensity. 





Fig. 4.—Case 17. Recumbent anterioposterior view of abdomen on 
first day of life 10 min after intravenous injection of 15 ml Renografin 60. 
Arrows mark interface between liver, opacified by circulating iodine. 
Liver biopsy suggested hepatitis. 





Fig. 6.—Case 20. Left posterior oblique film of abdomen at several 
hours of age 2 min after intravenous injection for urography; 400 ml of 
peritoneal fluid already removed. Open arrows indicate left lobe of liver, 
opaque against avascular ascitic fluid. Laparotomy showed more fluid 
(50 ml) and twisted left ovarian cyst (giant corpus luteum, c/osed ar- 
rows). Lucency in center of mass indicates avascularity; specimen showed 
central hemorrhage and necrosis and apparently had ruptured locally. 
Other films published in [2], 
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were the gross appearance of the fluid and the presence 
or absence of white and red blood cells. In the four 
children with intestinal perforation (fig. 1), the peritoneal 
fluid was highly abnormal and quite unlike tissue fluid. As 
the bleeding disorder of the girl with toxoplasmosis be- 
came more severe, the fluid became bloody. The fluid of 
the child with chylous ascites became milky after feedings 
were begun. However, peritoneal fluid tends to reach 





Fig. 7.—Case 1. A, Direct injection peritoneogram using 5 mi Reno- 
grafin 60, first contrast examination done for this child with posterior 
urethral valves. Diluted contrast material outlines liver (L), spleen, bowel, 
and somewhat enlarged bladder. Tubular filling defect in left flank is 
dilated left ureter. Arrows show fluid in processi vaginales which have 
normal patency for this age [33]. Peritoneal contrast material reached 
equilibrium with general circulation 2 hr later. B, Intravenous urogram 
showing bilateral hydroureteronephrosis. Opacification of left ureter 
and kidney is by vesicoureteral reflux only. Arrows mark ureters. C, Void- 
ing cystourethrogram at age of 1 day showing posterior urethral valves 
(V) and reflux from bladder (B) into left ureter (arrow). Contrast 
introduced through suprapubic tube. 


equilibrium rapidly with the remainder of the extracel- 
lular fluid, and for this reason a variety of chemical meas- 
urements were not of much diagnostic help [38, 39]. 
Protein concentrations within the fluid varied markedly 
with no detectable pattern; thus no distinction could be 
made between exudative and transudative processes. 


Discussion 


In neonatal ascites, attention heretofore has largely 
been focused on urinary causes [40], especially posterior 
urethral valves [3]. In our experience, urinary ascites ac- 
counts for only a quarter of live-born infants with massive 
ascites, even after the exclusion of newborns with erythro- 
blastosis and easily recognized heart disease and intestinal 
obstruction. Our series also fails to show the expected 
predominance of posterior urethral valves among causes 
of urinary ascites. Only two of the seven cases of urinary 
ascites were shown to be caused by valves. Furthermore, 
these two children were the only two cases of ascites 
among 27 neonates with hydronephrosis due to valves 
seen at this hospital [41]. 

Although ureteropelvic obstruction appears to be the 
leading cause of neonatal hydronephrosis [41], no case of 
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urinary ascites due to this type of obstruction occurred 
in our series or was found in an incomplete review of the 
literature. The obstructions leading to ascites all occurred 
in the urethra, bladder, or distal ureter, even though the 
actual leak may have been in the kidney (figs. 8 and Q). 

In seven of the 27 newborns the cause of the ascites was 
never established despite many diagnostic tests, nor did 
we know which organ system was at fault. In the three 
fatal cases, autopsies were unrevealing; in the other four 
the ascites spontaneously disappeared. Perhaps in some 
the ascites was caused by systemic infection present at 
birth, but this was not verified by culture, serologic studies, 
or convincing findings at autopsy. One of the four sur- 
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Fig. 8.—Case 2. A, Voiding cystourethrogram showing copious reflux 
into left ureter and kidney. Upper arrow marks collecting system tear and 
escape of contrast material into oval peripelvic collection shown antero- 
lateral to this point. Lower arrows show obstructing posterior urethral 
valves and small amount of reflux into ejaculatory duct. B, Film of abdo- 
men several minutes later. Liver can now be seen as lucency against con- 
trast material (arrow), which has escaped into peritoneal cavity through 
tear of collecting system and has been diluted by ascitic fluid already 
present. 


vivors is mentally slow and may have had congenital 
rubella; another recovered completely from her abdominal 
problems but was later found to have tuberous sclerosis, 
presumably an unrelated illness. The third and fourth 
seemed quite well at the age of 2 months and 4 years, 
respectively. Two other cases of spontaneously remitting 
“benign” neonatal ascites of unknown cause have recently 
been reported [26]. 

Presumably these 27 cases are reasonably representa- 
tive of ascites as it is found in live-born infants on active 
delivery and newborn referral services. Causes of neonatal 
ascites not found in the present series are listed in table 2. 
A thorough review of the related subject of hydrops 
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Fig. 9.— Case 6. Cystogram of girl born with myelomeningocele (small 
arrow) and ascites. Intravenous urography performed earlier in day 
showed bilateral hydronephrosis and passage of contrast material into 
right subcapsular space. Note bilateral reflux (worse on left) and passage 
of contrast material into right subcapsular space (/arge arrows). Artifact 
above left kidney is opaque pad protecting myelomeningocele, which 
caused hydrocephalus and death at 3 months of age. 





Fig. 10.—Case 4. Cystography at 2 days of age leading to inadvertent 
peritoneogram via unsuspected bladder perforation. Note that liver (L) 
and spleen (S) are outlined by contrast material which has been diluted 
by ascites already present. Air-containing bowel has risen to center of 
abdomen. Urethral catheter is curled in bladder. Preceding barium enema 
was negative; cause of bladder perforation not discovered. 





TABLE 2 


Causes of Neonatal Ascites Not Found in This Series 


Cause Reference 
Urinary: 
Da ye |) i en eres aaae eae Ber (3, 42] 
Bladder neck obstruction..<...........<,.. Bl 
Urethral StRNMN sos oc ak we sk ne ee aw a (3, 34] 


Pelvic neuroblastoma, 
biadäer PEIMOTMUON 5 sores sis re mle dye e's CN 
Congenital nOpnrogie... fax. @ ss 4.c8oe sm» ad [43] 
Ureterie St@nOMS... A. xh. tats s ort i aw 8 
Renal vein thrombosis*............... [ 
Gastrointestinal: 


12, 28]t 


Appendicitis, perforation... -sisian saaa [10] 

Perforation of Meckel’s diverticulum........ [45] 

Imporiora haus. J saora aaa ea 26 a [46] 
Cardiac and circulatory: 

Hypoplastic left heart syndrome*........... [12] 

Hypomratainmaa.. a aaia 62k) © a aa [40]t 


Many other cardiac and circulatory 
diseases, * especially including 


erythroblastosis fetalis*. .... aaa i (12, 28]T 

Portohepatic: 

Polycystic disease of theliver.............. [14] 

Meckel-Gruber syndrome, liver cysts........ [47] 

A ac A O en ons an Sree: [48] 

Common duct perforation................ [49] 

Portal vein obstruction, hypoplasia.......... [40,t 48,T 50] 

Cuma 6 ee ee ic en vhs ek [40]t 
Systemic infectious: 

Cytomegalovirus infection................ [21] 

| el Ak A ae er E i o 

EE eee ee err 

Peo a i a ee a a [28]t 

Chagas'’s'disease* 0... bs ea eens ca AN 
Chylous: 

Constricting peritoneal band............... [23] 

Occlusion or stenosis of thoracic duct....... [22]t 
Genital: 

Hydrometrocolpos, imperforate anus........ [50] 

Others, some of indeterminate cause*....... [12, 28]t 





* Coexisting with hydrops fetalis. 
ii Listings only. 


fetalis (fluid accumulation throughout the tissues and 
body cavities of a fetus or newborn infant) is given by 
Driscoll [28]. 

A diagnostic approach to a newborn suspected of having 
ascites is outlined in figure 11. Plain films will usually 
distinguish ascites from ordinary intestinal obstruction 
and from undetected tumors. If the plain films indicate 
ascites and the child is critically ill, paracentesis should 
probably be performed next rather than cystography and 
intravenous urography, both for relief of respiratory com- 
promise and for diagnosis. If the peritoneal fluid resembles 
intestinal contents, laparotomy for repair of bowel per- 
foration is urgently necessary. If the fluid is hemorrhagic, 
consideration should be given to rupture of a solid viscus 
[51, 52], to toxoplasmosis or some other hemorrhagic 
disorder, or to rupture of an ovarian cyst. If the fluid 
resembles serum, cystography and intravenous urography 
should be performed. 
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NEWBORN, ABDOMINAL DISTENSION, NO PALPABLE MASS, NOT VOMITING, 
DISTENSION MORE IMPRESSIVE THAN ANY FLUID ACCUMULATION ELSEWHERE 





recumbent AP, upright AP, and lateral films of abdomen 


gaseous dilatation of bowel or 
pneumoperitoneum (intestinal 


obstruction or perforation) displacement 


abnormal electrocardiogram, cardiomegaly by chest 


film, or both 


yes 


consider systemic infectious and 
cardiac causes of ascites 


fluid resembles bowel contents 





laparotomy, for bowel 
perforation 


solid mass, shown by tumor 
calcification or bowel 


hemorrhagic but not 
resembling bowel contents 


consider ovarian cyst, 
ruptured solid viscus, 
hemorrhagic disorder as 


distension accounted for by neither 
of those, apparently representing 
ascites 





peritoneal calcification ? 


yes 


meconium peritonitis cystography 


intravenous urography 


sweat test 


abnormal 
(urinary ascites) 


normal urinary tract 


appropriate surgery 


paracentesis for fluid inspection, hematocrit, white cell count, presence 
of chyle if baby has been given milk, culture 


chylous resembles serum 





barium studies, 
ultrasound for 
mesenteric cyst, 


liver function tests; 
acute phase titers; 
review entire situation; 


in toxoplasmosis lymphangioma, consider hepatogenic 
malrotation; ascites, infectious 
consider ascites, "benign" ascites 
exploration 


Fig. 11.—Flow chart illustrating proposed diagnostic approach. 


A few differential diagnostic points follow which are not 
conveniently presented in flow chart form. (1) If a large 
bladder or a myelomeningocele is present, the ascites is 
probably urinary. (2) If vomiting occurs or if bowel loops 
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Subependymal Germinal Matrix and Intraventricular Hemorrhage 
in Premature Infants: Diagnosis by CT 


JEROME BURSTEIN,’ LUANN PAPILE,2 AND ROCHELLE BURSTEIN2 


Hemorrhage into the subependymal germinal matrix 
with rupture into the cerebral ventricles causes significant 
morbidity and mortality in premature infants. CT brain 
scanning was performed on eight premature infants on 
whom autopsy confirmation was obtained. Excellent sensi- 
tivity and accuracy in detecting germinal matrix hemor- 
rhage and intraventricular hemorrhage were found. 
Germinal matrix hemorrhage appears as a parenchymal 
collection of blood adjacent to the foramen of Monroe 
and has a convex margin laterally. CT scanning of living 
premature infants is feasible in diagnosing nonfatal epi- 
sodes of germinal matrix and intraventricular hemorrhage 
as well as subsequent development of hydrocephalus and 
porencephaly. 


Introduction 


Cerebral intraventricular hemorrhage is the most common 
central nervous system lesion found at autopsy in newborn 
infants [1]. It occurs almost exclusively in premature 
infants weighing less than 2,500 g. In a review of newborn 
deaths between 1960 and 1966, [2], intraventricular 
hemorrhage was the primary cause in one-third of infants 
weighing less than 1,000 g [2]. This figure is probably an 
understatement of the current importance of this entity 
as a Cause of neonatal death, since more effective medical 
and surgical management has reduced death rates from 
other causes. About 90% of intraventricular hemorrhages 
originate in the subependymal germinal matrix [3]. 

CT of the brain is an accurate noninvasive method of 
diagnosing intracerebral and intraventricular hemorrhage 
and determining its location and extent [4]. We performed 
CT brain scans on eight premature infants, three living and 
five postmortem, who subsequently went to autopsy. 
Germinal matrix and intraventricular hemorrhages were 
detected with excellent neuropathologic correlation. With 
the experience thus gained, we have been able to diagnose 
both kinds of hemorrhage and their sequellae in living 
premature infants. 


Materials and Methods 


Postmortem CT scanning was performed on five patients 
within 24 hr of death, prior to brain fixation and autopsy. Birth 
weights ranged from 820 to 1,500 g (average, 1,159 g). An EMI 
Mark l, 160 X 160 matrix scanner was used with 8 mm col- 
limators at 120 kVp, 33 mA. The sections were viewed at window 
width 40, window level 10, and recorded on Polaroid film. 
Neuropathologic sectioning of fixed brains was performed in the 
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frontooccipital plane at an angle as close as possible to that of 
the CT scan. 

CT was also performed on 17 living premature infants weigh- 
ing less than 1,500 g within the first 5 days of life. Three of 
these 17 infants subsequently died, and brain sections were 
obtained at autopsy. Birth weights ranged from 652 to 1,474 g 
(average, 1,124 g). The infants were sedated with 7.5 mg/kg of 
phenobarbital administered intramuscularly 15 min before the 
study; they were transferred between the newborn intensive 
care unit and the radiology department in a heated transport 
Isolette. 

Heat loss during the scan was minimized by using heat lamps, 
covering the child with a plastic sheet, and monitoring the tem- 
perature of the water in the water bag. Heart rate was observed 
with a cardiac monitor, and a neonatologist was always in at- 
tendance with resuscitation equipment immediately available. 
Because the size of the smallest commercially available head 
cone exceeded the head size of the infants studied, a foam 
rubber sheet 2.54 cm thick was placed between the plastic head 
cone and the rubber head bag; water-filled latex surgical gloves 
were placed under the head for support when necessary. Infants 
on respirators presented no additional problem, and there were 
no serious complications associated with the study. 


Case Reports 
Case 7 


An 820 g female infant was born at a gestational age of 27-29 
weeks at another hospital and was transferred to our newborn 
intensive care unit during the first day of life. Pregnancy was 
complicated by preeclampsia and oliguria, and the child was 
delivered by primary cesarean section. Clinical problems included 
idiopathic respiratory distress syndrome, metabolic and respi- 
ratory acidosis, and a heart murmur of unknown significance or 
etiology. Death occurred at 4 days of age (fig. 1). 


Case 2 


This second of twins, a male of approximately 28 weeks ges- 
tation, was born by breech presentation vaginal delivery at 
another hospital. Acidosis was present shortly after birth, and 
there was clinical evidence of idiopathic respiratory distress 
syndrome. Death occured in an ambulance during transfer to 
our hospital (fig. 2). 


Case 3 


A 1,490 g female at a gestational age of 32 weeks was de- 
livered vaginally following a double footling breech presentation. 
The child was transferred to our newborn unit on the second day 
of life. Death occured on the third day of life associated with 
fever and bradycardia (fig. 3). 


This work was supported in part by Biomedical Research Support Grant no. 5 SO1 RRO5583 from the National Institutes of Health. 
' Department of Radiology, University of New Mexico School of Medicine, Albuquerque, New Mexico 87131. 
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Case 4 


A 936 g female at a gestational age of 28 weeks was born by 
spontaneous vaginal delivery at another hospital and trans- 
ferred to our newborn unit during the first day of life. During 
the transfer, there was cold stress with body temperature 
dropping to 35.5°C. The hospital course included hypergly- 
cemia, persistent metablolic acidosis, a dropping hematocrit, 
and a cardiac murmur. Echocardiography was consistent with 
a patent ductus arteriosis. CT examination was performed on the 
third day of life, and death occured 2 days later associated with 
profound metabolic acidosis (fig. 4). 


Fig. 1.—Case 1. A, Postmortem 
CT scan through level of foramina 
of Monroe failing to demonstrate 
germinal matrix hemorrhage or in- 
traventricular blood. Normal third 
ventricle (arrow) barely at limits of 
resolution in brain this size using 
160 X 160 matrix. B, Autopsy sec- 
tion showing diminutive third ven- 
tricle (arrow), frontal horns, and atria 
of lateral ventricles. No blood in 
ventricles or region of germinal 
matrix (arrowheads). 


Fig. 2.—Case 2. A, Postmortem 
CT scan showing round collection of 
blood in left germinal matrix (arrow) 
and blood in occipital horn of left 
lateral ventricle (arrowhead). B, 
Autopsy section showing germinal 
matrix hemorrhage in region of 
foramen of Monroe on left (arrow) 
corresponding to lesion on CT scan. 
Blood-filled left occipital horn slightly 
dilated (arrowhead). 


Case 5 


A 1,304 g female of 31 weeks gestation was born after a 
pregnancy complicated by preeclampsia. A tension pneumo- 
thorax on the left side was evident on arrival in the newborn 
intensive care unit. The hospital course was complicated by 
idiopathic respiratory distress syndrome which evolved into 
bronchopulmonary dysplasia, and jaundice which required two 
exchange transfusions. The initial CT scan was performed on 
the fifth day of life (fig. 5). 
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Fig. 3.—Case 3. A, Postmortem 
CT scan showing third and lateral 
ventricles filled with blood. Frontal 
pole of left lateral ventricle appears 
larger than right and is convex lat- 
erally (arrow). Round area of blood 
(arrowhead) extends lateral to right 
frontal horn. B, Autopsy section 
showing apparently larger size of left 
frontal horn representing germinal 
matrix hemorrhage which has broken 
through into adjacent ventricle (ar- 
row). Smaller germinal matrix 
hemorrhage (not broken into ven- 
tricle) seen on right (arrowhead) 
corresponding to area on CT scan. 


Case 6 


A 1,500 g male was born at an estimated gestational age of 
30 weeks. The mother had been given alcohol intravenously in 
an attempt to stop labor. Perinatal problems included severe 
idiopathic respiratory distress syndrome requiring respirator 
therapy for 13 days, four pneumothoraxes, and hyperbilirubi- 
nemia requiring four exchange transfusions. On the second day 
of life, there was metabolic acidosis, hypotension, and a drop in 
hematocrit. Because a CT brain scan performed at that time 
demonstrated massive intraventricular hemorrhage with hydro- 
cephalus, continuous ventricular decompression through an 
indwelling ventricular drain was attempted (fig. 6). 


Discussion 


The germinal matrix in the fetus and premature infant 
is a highly vascular subependymal collection of tissue 
adjacent to the lateral ventricles in the region of the caudo- 
thalamic groove. It is a source of spondioblasts and neuro- 
blasts which migrate peripherally to form portions of the 
cerebral cortex, basal ganglia, and other forebrain struc- 
tures. The germinal matrix decreases in size as the fetus 
matures and is virtually absent in the full term infant. 

During fetal brain development, the major venous drain- 
age of the cerebrum is the great vein of Galen and its 
tributaries, since the superficial cortical veins are poorly 
developed. The highly vascular germinal matrix drains into 
this system via thin-walled terminal branches of the thala- 
mostriate vein. It is postulated that perinatal hypoxia 
causes circulatory failure with generalized visceral venous 
congestion, including stasis in the deep venous system of 
the brain. Next, there is either thrombosis with venous 
infarction or venous hemorrhage without infarction in the 
terminal branches of the thalamostriate vein within the 
germinal matrix [1, 3, 5, 6]. 

Although there is a greater incidence of rupture of 
germinal matrix hemorrhage into the ventricles in live- 





born premature infants than stillborns [7], this is probably 
not a direct consequence of birth trauma. Infants surviving 
for 3 days have a higher incidence of rupture into the 
ventricles at autopsy than those dying within the first 
24 hr of life [8]. Radioisotope techniques suggest that 
most intraventricular hemorrhages occur in the second 
and third days of life [9]. Previous reports have demon- 
strated that CT is useful in the diagnosis of a wide variety 
of neurologic abnormalities in infants and children, in- 
cluding neoplasms, trauma, hydrocephalus, congenital 
anomalies, infarctions, arteriovenous malformations, 
neurocutaneous syndromes, and inflammatory disease 
[10-16]. 

We explored the accuracy and sensitivity of CT brain 
scanning in the detection of these hemorrhages by com- 
paring autopsy sections with CT scans in eight premature 
infants. Five infants were scanned after death prior to 
brain fixation, and three were living. In five, neither kind 
of hemorrhage was found on CT or the brain section (e.g., 
case 1). In cases 2 and 3, germinal matrix and intraven- 
tricular hemorrhages were detected postmortem on CT 
with excellent neuropathologic correlation. Case 4 is an 
example of detection in a living child of both sites of hemor- 
rhage as well as parenchymal extension, with autopsy 
confirmation. We encountered no false positive or false 
negative diagnoses in the cases with autopsy correlation. 

Germinal matrix hemorrhage appears on CT as a 
parenchymal collection of blood adjacent to the foramen 
of Monroe (case 2). Intraventricular extension of the 
hemorrhage may be sufficiently extensive to fill the third 
and lateral ventricles with blood. When this occurs, the 
blood-filled lateral ventricle has a laterally convex config- 
uration in the region of the foramen of Monroe because of 
the germinal matrix component of the hemorrhage (cases 
3 and 4). 
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The clinical applicability of CT for the detection of these 
hemorrhages was evaluated by scanning 17 consecutive 
premature neonates who lived at least 3 days. Hemorrhage 
was detected in six. 


Although the clinical diagnosis of intraventricular hemor- 
rhage is based on a dropping hematocrit, intractable 
metabolic acidosis, and bloody cerebrospinal fluid, hemor- 
rhage may be clinically silent [17]. Survivors may develop 
hydrocephalus [17, 18]. Even in clinically evident cases of 
intraventricular hemorrhage, the only means previously 
available for detecting the development of hydrocephalus 
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Fig. 4.—Case 4. A, CT scan on 
third day of life showing right germ- 
inal matrix hemorrhage (arrow) and 
dilated blood-filled ventricles. B, 
More cephalad CT scan showing ex- 
tensive parenchymal extension of 
hemorrhage into right frontoparietal 
region producing mass effect with 
shift of midline from right to left. 
C and D, Autopsy sections confirming 
CT findings, including germinal ma- 
trix hemorrhage (arrow). Death 
occurred 2 days after scan. 


has been sequential head circumference measurements. 
This is an insensitive measurement of ventricular size in 
premature infants, because considerable ventricular dila- 
tation may occur before there is a rapid increase in head 
circumference [19]. Cases 5 and 6 illustrate this point, 
since there had been no increase in head circumference 
at the time of the initial CT scans, even though ventricular 
dilatation was already present. Thus CT can detect clinically 
silent episodes of germinal matrix and intraventricular 
hemorrhage and early hydrocephalus, and for the first 
time allows diagnosis of parenchymal extension (case 6). 
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ə Fig. 5.— Case 5. A, CT scan on 
fifth day of life showing laterally con- 
vex configuration of blood-filled right 
frontal horn representing germinal 
matrix hemorrhage. Small left 
germinal matrix hemorrhage (arrow) 
also present. Blood in posterior third 
ventricle and also in most dependant 
portion of occipital horns. Ventricles 
moderately dilated. B, CT scan at age 
18 days showing resolution of intra- 
ventricular blood with residual ven- 
tricular dilatation. Small amount of 
residual hemorrhage in right germinal 
matrix (arrow). Follow-up CT scan 
at age 3 months (not shown) showed 
only mild dilatation of ventricles, with 
dilatation smaller relative to size of 
surrounding brain substance than on 
day 18 study. 


Fig. 6.—Case 6. A, CT scan on 
second day of life showing right 
germinal matrix hemorrhage (arrow). 
Considerably more hemorrhage into 
and dilatation of left lateral ventricle 
than right. Left hemorrhage assumed 
because of parenchymal extension 
into frontal lobe (arrowhead). B, CT 
scan at age 2 months showing resid- 
ual hydrocephalus. Areas of poren- 
cephaly at site of germinal matrix 
hemorrhage (arrow), and pa- 
renchymal extension (arrowheads). 


Since the germinal matrix is a source of neural struc- 
tures in the mature brain, hemorrhage into this structure 
might be expected to produce neurologic sequelae. Indeed, 
damage to the deep paraventricular structures is common 
in cases of mental retardation and cerebral palsy [20]. It 
may be that CT in the premature infant will provide a 
means of predicting these later psychomotor abnormalities 
on the basis of a recognizable neonatal event. 
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Widened Sutures in Childhood Meningitis: Unrecognized Sign 
of an Acute Illness 


RONALD D. HOLMES,’ LAWRENCE R. KUHNS,? AND WILLIAM J. OLIVER! 


Disagreement exists over the time for sutural widening 
to occur with increased intracranial pressure in children. 
Twenty-four children ranging in age from 2 months to 4 
years with acute meningitis had skull films upon admission 
to C. S. Mott Children’s Hospital. Nine of the children had 
widened sutures on initial skull films. Sutural widening was 
documented as early as 2 days after onset of meningitis. 
Occasionally, skull films may help in the diagnosis of 
meningitis. 


There has been general disagreement over the amount 
of time required for sutural spread due to increased intra- 
Cranial pressure to develop in children. Skull films are 
commonly thought to show widening of the sutures only 
with long-standing raised intracranial pressure [1]. After 
observing one child (case 1) with acute bacterial meningitis 
and rapid widening of the sutures, initially thought to have 
an intracranial mass, a study was initiated to determine the 
incidence and timing of sutural widening in children with 
acute bacterial menigitis. 


Subjects and Methods 


Data were collected on 24 children between the ages of 2 
months and 4 years who were admitted to C. S. Mott Children’s 
Hospital and treated for acute bacterial meningitis. There were 
13 males and 11 females. The time of onset of the illness and the 
time at which skull films were obtained were recorded. Onset 
was defined as the time at which parents first noticed changes 
in their child’s behavior or appetite and/or onset of fever. 

Plain radiographs of the skull were obtained when the children 
were clinically stable and could safely be transported to the 
radiology department. The films were randomly and inde- 
pendently reviewed by three pediatric radiologists without 
knowledge of the clinical histories. The readers agreed that 
widening of the sutures was present in nine children. Sutural 
diastasis occurred within 2 days of onset of symptoms in a 4- 
month-old boy and was documented in five other children within 
4 days. The time of onset of meningitis and widening of sutures 
for all nine children are shown in figure 1. Serial skull radio- 
graphs were obtained during the course of therapy on eight 
children with widened sutures, and a decrease in sutural width 
was documented in four. No correlation was found between 
width of the sutures and the time after onset of disease 
or cerebrospinal fluid pressures. 


Illustrative Case Reports 
Case 7 


C. R., a 15-month-old girl, was admitted to another hospital 
following 3 days of fever and vomiting. Skull films showed 
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widening of the cranial sutures (fig. 2), and she was immediately 
transferred to C. S. Mott Children’s Hospital. On admission she 
was irritable and had a temperature of 38.8°C. The anterior 
fontanelle was closed, and there were no focal neurologic signs. 
Her fundi were not observed. Bilateral subdural taps revealed 
no subdural fluid. Cerebral angiography performed to rule out 
a cerebral mass was unremarkable. A lumbar puncture was 
performed on the second hospital day, and a gram stain revealed 
gram-negative pleomorphic rods. She was treated with appro- 
priate doses of ampicillin and chloramphenicol. After cultures 
grew ampicillin-sensitive H. influenzae, the chloramphenicol was 
discontinued. 

While in the hospital, she developed hemiparesis, and a repeat 
carotid angiogram showed a diffuse panhemipheric extracerebral 
avascular space. Subdural taps were performed yielding a small 
amount of cerebrospinal fluid. Cultures were negative and she 
was subsequently discharged. On follow-up, she continued to 
have a right hemiparesis. 

Comment. Because this patient was initially thought to have 
an intracranial mass lesion, such as a brain tumor, initial workup 
was directed toward delineation of an intracranial mass. Acute 
meningitis was not considered initially in the differential diagnosis 
of widened cranial sutures. 


Case 2 


J. S., a 4-month-old boy, developed fever, lethargy, and 
vomiting 1 day prior to admission. In the emergency room 
physical examination revealed a listless infant with a temperature 
of 38.8°C and a tense anterior fontanelle. A lumbar puncture 
was performed. There was cerebrospinal fluid pleocytosis, and 
gram-negative rods were noted on smear. Appropriate antibiotic 
therapy was initiated. Skull films obtained on the day of admis- 
sion showed widened cranial sutures (fig. 3). Cerebrospinal 
fluid culture was subsequently positive for H. influenzae. On 
the fifth hospital day, he developed generalized seizures and was 


@ (10) 

@ (48) 

@ (2) 

@ (13) (6) 
@(4) @(I5)  @(6) @(6) 
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TIME (DAYS) 


Fig. 1.— Time between onset of menigitis signs or symptoms and skull 
radiographs with abnormal sutural splitting. Numbers in parentheses 
are patient ages (months). 
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Fig. 2.—Case 1. Skull films of 15-month-old female referred for evaluation of possible intracranial mass. Marked diastasis of all cranial sutures is 
seen 4 days after onset of illness later diagnosed as H. influenzae meningitis. 





Fig. 3.—Case 2. A, Skull film of 4-month-old male showing widened sutures 2 days after onset of signs of meningitis. 8, Repeat skull radiograph 
following good clinical response to 2 weeks of antibiotic therapy. Note decrease in width of sagittal and lambdoidal sutures. 





treated with phenobarbital and diphenylhydantoin with good Discussion 


clinical response. At discharge he was continued on anticonvul- ; ; ; : 
sant therapy. A repeat electroencephalogram 5 months later Radiographic evidence of abnormal suture widening Is 


was abnormal, but he is doing well on anticonvulsants. helpful in establishing the diagnosis of increased intra- 

Comment. This infant had widened cranial sutures within 2 cranial pressure. The most common cause of raised intra- 
days of onset of acute meningitis, emphasizing the rapidity of cranial pressure and widening of the sutures in infancy is 
widening in the young child with this disease. hydrocephalus [2]. Abnormal sutural diastasis may also 
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occur in children with acquired subdural hematoma or 
effusion, brain tumor or abscess, in deprived and mal- 
nourished children, and in meningitis and encephalitis 
[3,4]. The response of the cranial sutures depends on the 
age at which increased pressure occurs, the rapidity of 
Onset, and duration [5]. 

Meningitis and encephalitis are important causes of 
increased intracranial pressure in infancy. Symptoms or 
signs of increased intracranial pressure may occur during 
acute illness or later when complications such as hydro- 
cephalus or subdural effusions occur. Widening of the 
Cranial sutures is generally believed to occur with long- 
standing increased intracranial pressure [1]. Gooding [6] 
documented marked widening of sutures 8 days after 
onset of ventricular atrial shunt dysfunction, and du Boulay 
[2, 7] noted distatic sutures 10 days after onset of illness 
in a 3-year-old child. 

The present study documents sutural widening within 2 
days of onset of illness. Case 1 was initially evaluated for 
a brain tumor because widening of the sutures was 
thought to indicate a chronic illness: antibiotic therapy 
was delayed. Occasionally skull films may be obtained 
soon after onset of meningitis or encephalitis which could 
help in diagnosis if radiologists and pediatricians are 
aware that sutural spread can occur very early in a 
significant number of children (37% in this series). 
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Acute Bowing Fractures of the Forearm in Children: 
A Frequently Missed Injury 


JAMES E. CROWE! AND LEONARD E. SWISCHUK? 


Acute bowing of the bones of the forearm in children 
following trauma has only recently been recognized as a 
clinical and radiographic entity. This type of injury has 
been overlooked in the past because of lack of familiarity 
with the mechanical properties of curved tubular bones. 
Absence of a fracture line and the usual findings associ- 
ated with a healing fracture on radiographs has con- 
tributed to the lack of recognition of this condition. The 
mechanism of injury, clinical and radiographic findings, 
clinical implications, and classification of these elusive 
childhood fractures are discussed on the basis of a study 
of 13 children. 


Bowing of the radius or ulna, or both, resulting from a fall 
on an outstretched hand with the wrist extended has only 
recently been reported [1, 2]. This deformity has undoubt- 
edly occurred on numerous occasions in the past, but has 
been overlooked because of lack of familiarity with the 
disorder. 


Case Material 


We examined 13 children with acute bowing fractures 
of the forearm (figs. 1-5). Ages ranged from 3 to 14 years, 
and there was no sex predilection. Six had bowing in 
association with a fracture of the other bone; five had 
bowing without a fracture. In two cases bowing was 
associated with a dislocation of the head of the radius. 


Discussion 


Borden [1, 2] was the first to report the clinical and 
radiographic findings of traumatic bowing of the forearm 
bones in children. His initial report described eight cases 
and the latter an additional nine. Of these 17 children, 13 
had an angulated midshaft fracture of one bone and 
bowing of the other. Four children had bowing of both 
bones without fracture. 

The experimental work of Chamay and Tschantz [3, 4] 
supports the clinical and radiographic evidence that curved 
tubular bones may bend. They applied longitudinal com- 
pression forces to the ends of long curved tubular bones 
(dog ulnas). The response of these bones varied, de- 
pending on the magnitude and duration of the applied 
force. Forces of lower magnitude caused the bones to 
bend, but when the force was removed, the bones re- 
turned to their normal contour (elastic deformation). 
Forces greater than the maximal strength of the bones 
resulted in obvious fractures. Intermediate forces resulted 
in bowing of the bones which did not resolve when the 
force was discontinued (plastic deformation). On micro- 
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scopic examination, microfractures were found along the 
concave side of the bones with plastic deformations. 
Elastic deformations were not characterized by 
microfractures. 

On the basis of clinical and radiographic findings, it is 
now clear that plastic deformity may occur in the forearm 
bones of children following sufficient longitudinal com- 
pressive force. The clinical findings are the same that are 
present with greenstick fractures of these bones (de- 
formity, tenderness, pain, and limitation of motion). 
Radiographs most often show bowing of one of the bones 
and a fracture of the other. Less often, both bones may be 
bowed, or one dislocated and the other bowed. As occurs 
with fractures, the bowing may be apparent in only one 
projection. Therefore, both frontal and lateral projections 
are necessary. 

In normal children the radius and ulna are often slightly 
bowed. Comparison films of the uninjured forearm are 
essential in recognizing excessive bowing resulting 
from trauma. 

Radiographs exposed during the first few weeks fol- 
lowing acute plastic bowing will usually show no evidence 
of new bone formation. In one of our cases, slight new 
bone formation was present along the concave aspect of 
the bowed bone 5 weeks after injury. 

The recognition of traumatic bowing of the bones of 
the forearm has several practical aspects. Many of the 
features of greenstick fractures are present. Failure to 
recognize traumatic bowing in the absence of a fracture 
often results in the child being discharged with a painful, 
deformed forearm. Second, an angulated fracture or a 
dislocation of one of the bones cannot be reduced until 
the bowing of the other bone is straightened (under local 
or general anesthesia). 

Whether bowing of both bones (in the absence of frac- 
ture) should be reduced is not clear. In two of the cases 
reported by Borden [1, 2], attempts were made to 
straighten the bowed bones. In our cases the forearm was 
immobilized in a plaster cast without attempted closed 
reduction of the bowing. Borden’s experience suggests 
that spontaneous remodeling will occur in younger chil- 
dren, whereas the bowing, accompanied by limitation of 
supination and pronation, will persist in older children 
if the bowing is not reduced. Limitation of supination and 
pronation is a well known complication of greenstick 
fractures of the middle third of the radius or ulna when the 
angular deformity is not corrected. 
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Fig. 1.— Frontal (A) and lateral (8) 
projections of forearms of 7-year-old 
boy who fell off bicycle showing frac- 
ture of right radius and dorsal 
bowing of ulna. 


Fig. 2.—Frontal (A) and lateral (8) 
projections of forearms of 9-year-old 
girl who fell off bicycle showing frac- 
ture of left ulna and ventral bowing 
of radius. 
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Fig. 3.—Frontal projections of forearms (A) and 
lateral projections of elbows (8) of 5-year-old girl who 
fell off swing showing subluxation of head of left 
radius (arrow) and lateral bowing of ulna. 


Fig. 4.—A, Forearms of 5-year-old girl who fell while runnin 
dorsal bowing of both bones without fracture. 


g showing right forearm bowed dorsally. Lateral (8) and frontal (C) projections showing 
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Fig. 5.—Frontal (/eft) and lateral (right) projections of right forearm 
of 3-year-old girl who fell showing dislocated head of radius and greenstick 
fracture of ulna with marked bowing. 


TABLE 1 


Classification of Bowing Fractures of Forearm 








8 
Total No. 
Type No.Cases Reported 
This Series Cases 





Fracture of one bone, bowing of other...... 6 19 
Dislocation of one bone, bowing of other... . 2 2 
Bowing of one or both bones without 

fracture OF dislocato. soie rnirar 5 9 





A classification of acute bowing fractures of the forearm 
in children is outlined in table 1. 

It has previously been observed that an angulated frac- 
ture of the proximal or middle segment of the radius or 
ulna must be accompanied by a fracture or dislocation of 
the other. It is now clear that there is another alternative. 
Bowing of one of these bones may accompany an angu- 
lated fracture of the other. In addition, when radiographs 
show excessive bowing of either the radius or ulna fol- 
lowing trauma, the other bone is likely to be bowed, 
fractured, or dislocated. 
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Osteonecrosis Following Renal Transplantation 


ERROL LEVINE, | ° EINHARD H. ERKEN,’ HILTON I. PRICE,! ANTHONY M. MEYERS,* AND LOUIS SOLOMON” 


Assessment of 100 successful renal transplants carried 
out in Johannesburg between April 1968 and June 1974 
revealed osteonecrosis in 16%. The time interval between 
transplantation and onset of osteonecrosis ranged from 
5 to 18 months. The sites involved were the femoral heads, 
femoral condyles, and the humeral head in one case. Seven 
of the 16 patients were asymptomatic, with the diagnosis 
made on routine skeletal survey. 

The 16 patients with osteonecrosis were compared with 
a control group of 16 unaffected renal transplant patients 
matched for age, sex, duration of transplantation, and 
renal functional status. No significant difference was 
found between the two groups in terms of either total 
steroid dose or average daily steroid dose over an arbi- 
trarily chosen period of the first 392 days following 
transplantation. 

The 100 transplant patients showed significant oste- 
openia inasmuch as their bone density and radial bone 
mineral content were significantly lower than in normal 
subjects. Fractures occurred in 14% of the transplant 
patients, and persistent hyperparathyroidism (as evi- 
denced by subperiosteal erosions) was present in 10%. 
Three patients with osteonecrosis had evidence of 
hyperparathyroidism, and two underwent a subtotal 
parathyroidectomy in the posttransplant period. 

It is likely that the reduced protective sensibility in the 
joints due to corticosteroids exposes weight-bearing 
articular surfaces to repeated microtrauma. In the pres- 
ence of osteopenia, the abnormal stresses lead to 
trabecular fractures and osteonecrosis. 


Osteonecrosis in adults has been noted following trauma 
[1], after exposure to ionizing radiation [2], and in a multi- 
tude of diseases including systemic lupus erythematosus 
[3], Gaucher’s disease [4], caisson disease [5], chronic 


alcoholism [6], and sickle cell anemia [7]. The same con- 


dition has occurred with varying frequency following renal 
transplantation [8-15]. The pathogenesis of posttransplant 
osteonecrosis remains controversial. The present study 
was undertaken to determine the incidence of osteone- 
crosis in renal transplant patients, to define possible risk 
factors in affected individuals, and to reach a clearer 
understanding of the pathogenesis of the disorder. 


Subjects and Methods 


Between April 1968 and June 1974, 160 renal transplants 
were performed at Johannesburg Hospital. Of the 115 patients 
with functioning grafts in June 1974, 100 were studied. Age, 
sex, nature of renal disease, and duration of both uremia and 
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dialysis were recorded for each patient. Biochemical values 
including serum lipids, calcium, and phosphorus, alkaline phos- 
phatase, and creatinine clearance were measured serially during 
the posttransplant period. The nature and number of early 
postoperative surgical complications as well as the number and 
severity of rejection episodes were assessed for all patients. 

The total dosage of corticosteroids received by each patient 
with osteonecrosis was estimated in an arbitrarily chosen period 
of the first 392 days following transplantation. In addition, the 
mean daily steroid dose for each of the first 14 28-day periods 
after transplantation was calculated for each patient. The 
patients with osteonecrosis were matched with patients without 
osteonecrosis with respect to time of transplant (to allow for a 
similar length of follow-up), age, sex, and status of renal function. 
Corticosteoid dosage was assessed in the control group. 

All patients were studied clinically for symptoms and signs 
referable to the musculoskeletal system. Radiographic skeletal 
surveys were Carried out on all patients in the latter part of 1974; 
thereafter, patients returned at 6 month intervals for repeat 
studies. Previous 6 month skeletal surveys were also available. 
Radiographs of the chest, pelvis, spine, knees, shoulders, hands, 
and hips were obtained. Magnification digital radiographs were 
obtained using the technique of Calenoff and Norfray [16]. 
Where clinically indicated, radiographs of other areas were taken 
as well. The incidence of osteonecrosis, hyperparathyroidism, 
and fractures was assessed from these radiographs. 

Bone density was calculated from morphometric data obtained 
from standard radiographs of the hand and, in particular, the 
second metacarpal bone. Bone denisity is defined as bone mass 
per unit volume and correlates best with.the formula suggested 
by Nordin [17] and Gryfe et al. [18]: 

(D? — d)/D? 
where D is total width of the metacarpal at its midpoint, d is the 
medullary width, and D —d is the total cortical thickness. This 
value was Calculated in all patients. 

Bone mineral content was measured in all patients using the 
1231 photon absorptiometric method with the Norland bone 
mineral analyzer [19]. The measurements were obtained in the 
radius at the midshaft and at a site 3 cm from the tip of the 
radial styloid. 

A paired Student ¢ test was used to assess whether significant 
differences existed between patients with and without osteo- 
necrosis with respect to corticosteroid dosage, incidence of 
postoperative complications and rejection episodes, biochemical 
values, bone density, and bone mineral content. 


Results 


Clinical and Biochemical Data 


Eight males and eight females had osteonecrosis, for an 
incidence of 16%. Mean ages were 30 and 32 years, re- 
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TABLE 1 


Incidence of Osteonecrosis by Transplant Year 


Incidence of 


Year of No. Osteonecrosis* 

Transplant Studied No. % 
We «2a chweu es 7 1 14.3 
o> rr 10 1 10.0 
TOZO re rr 17 3 17.6 
>. eoa a 20 3 15.0 
E S A E E 10 2 20.0 
io O E 17 3 16 
EA O E EO 19 3 15.8 
Tlale DOO 16 16.0 


* Occurrence at any time after transplant. 


spectively. In nine patients, joint pain, restriction of move- 
ment, and synovitis were the presenting clinical features, 
while seven had radiological evidence of osteonecrosis 
without symptoms. The interval between time of trans- 
plantation and diagnosis of osteonecrosis ranged from 5 
to 18 months. Table 1 shows the incidence of osteone- 
crosis developing at any time in patients transplanted in a 
given year. The incidence varied between 10% and 20%. 

Student’s t test showed no statistically significant dif- 
ferences between the 16 osteonecrosis patients and the 
matched controls with respect to duration of pretransplant 
dialysis or uremia. Neither was there a significant dif- 
ference in total serum lipids, serum cholesterol, and tri- 
glycerides, serum calcium, phosphorus, and alkaline 
phosphatase. The incidence of posttransplant surgical 
complications and rejection episodes was similar in the 
two groups. 

Application of the paired Student ¢ test to corticosteroid 
dosage in the osteonecrosis patients and controls showed 
no significant difference in total dosage over the first 392 
days following transplantation. The mean total corticos- 
teroid dosage in the osteonecrosis group was 17.6 g 
compared to 15.8 g in the matched controls. Neither was 
there significant difference in average daily steroid dosage 
in the first 14 28-day periods following transplantation. 


Radiologic Findings 


Osteonecrosis. The hips were involved bilaterally in four 
patients and unilaterally in four. Osteonecrosis involved 
the knee joint in 10 patients, unilaterally in two. There was 
unilateral humeral head necrosis in one patient. In one 
patient, both hips, both knees, and one shoulder were 
affected by necrosis, while another patient showed 
involvement of both hips and one knee. 

In our experience and that of others [14, 15], the earliest 
radiologic sign of osteonecrosis in the femoral or humeral 
head is a thin fracture line in the immediate subchondral 
bone, parallel to the articular surface. While this osteo- 
chondral fracture is almost always evident on plain films, 
it is often best shown by tomography (fig. 1). None of our 
eight patients with femoral head necrosis showed any 





Fig. 1.—Tomogram showing lucent subchondral area typical of early 
osteonecrosis of femoral head. 
other local bone abnormality prior to the appearance of 
the fracture. At a later stage, collapse of the articular sur- 
face with flattening and disintegration of the underlying 
bone makes the lesion more obvious (fig. 2). Increase in 
radiographic bone density due to patchy sclerosis, a sign 
regarded for many years as the cardinal feature of osteo- 
necrosis, is, in fact, not due to bone necrosis at all. Careful 
correlation of radiographic and histologic features in 
multiple slices of three femoral heads removed in this 
series showed that the increase in radiographic density is 
due to new bone formation around the necrotic area. It is 
a sign of repair and occurs late, sometimes several years 
after the initial episode of bone death. 

In the knee, osteonecrosis involves the weight-bearing 
portion of the femoral condyle. In the 10 patients with 
involvement of the knee, there were 15 instances of in- 
volvement of the lateral femoral condyle and five of the 
medial femoral condyle. Initially, the changes resemble 
those of osteochondritis dissecans (fig. 3), but in advanced 
cases progressive disintegration of the femoral condyle 
occurs. The extent of condylar necrosis is usually shown 
best on a lateral projection of the knee (fig. 4). 

None of the 16 patients with osteonecrosis had radio- 
logic evidence of the lesion prior to transplantation. 

Subperiosteal and subchondral bone resorption. Sub- 
periosteal or subchondral bone resorption was present 
prior to transplantation in 14 of the 100 patients. The 
changes disappeared following a successful transplanta- 
tion in four patients; thus 10 (10%) showed such erosions 
at the time of the survey. 
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Fig. 2.— Advanced osteonecrosis of femoral head. Note disintegration 
of subchondral bone and sclerosis. 








Fig. 3.—Tomogram showing osteonecrosis of medial femoral condyle 
Bone fragment is separated from remainder of condyle by lucent line 
Note erosive changes and patchy sclerosis above fragment 


Fig. 4.—Osteonecrosis of lateral femoral condyle. A, Anteroposterior view showing minimal changes. B, Lateral view showing extensive flattening, 


irregularity, and patchy sclerosis posteriorly (arrow). 


Three of the 16 osteonecrosis patients (18.7%) had sub- 
periosteal or subchondral bone resorption, while seven 
of the 84 patients without osteonecrosis (8.3%) showed 
similar changes. Two of the osteonecrosis patients under- 
went subtotal parathyroidectomy for persistent secondary 
hyperparathyroidism following transplantation, while two 
of the 84 patients without osteonecrosis underwent the 


same operation. 

The most common site for bone resorption in this series 
was the hands, evident in all 10 patients. The radia! aspects 
of the middle phalanges and the terminal tufts were the 
most common site. Two patients showed erosion of the 
lateral end of the clavicle, and erosions around the sacro- 
iliac joints were evident in two. Other sites of involvement 
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Fig. 5.—Erosions of lesser trochanter of femur. 


included the lesser trochanter of the femur (fig. 5), the 
ischial tuberosity, and the medial cortex of the proximal 
tibial shaft. 

Fractures. Fractures were seen in 14 patients (14%). In 
four cases they were present prior to transplantation. The 
pubic rami were the most common site (eight cases; fig. 
6). Six patients had wedge fractures of the lumbar verte- 
brae, two had rib fractures with excessive callus, and one 
had a fracture of the neck of the fifth metacarpal. 

Three patients with osteonecrosis had fractures (18.7%), 
while fractures were present in 11 of the 84 patients 
without osteonecrosis (13.1%). 


Bone Density 


Values for bone density in the renal transplant patients 
were compared with those for normal Johannesburg males 
and females [20] (fig. 7). Values in two-thirds of the renal 
transplant patients fell below the fiftieth percentile, and 
one-quarter fell below the tenth percentile. There was no 
significant difference in bone density between the osteo- 
necrosis patients and the 16 matched control transplant 
patients. 


Bone Mineral Content 


Bone mineral content values (g/cm) in the distal radius 
(table 2) and in the radial midshaft in the renal transplant 
patients were compared with standard values for the 
radius [21]. The values at both sites in the radius for both 
males and females were significantly lower than the 
standards for the United States white population at all 
ages for which comparisons could be made (P <= 01). 
No significant difference in bone mineral content was 
found between the 16 osteonecrosis patients and the 
matched control transplant patients. 





Fig. 6.—Fractures of inferior pubic rami with surrounding callus 
formation. 


Discussion 


Osteonecrosis has been encountered in most renal 
transplant series in the United States, Australia, Europe, 
and Great Britain. Assessment of the incidence of the con- 
dition is based largely on radiographic skeletal surveys 
carried out regularly after transplantation. That osteo- 
necrosis can exist in the absence of clinical symptoms or 
signs is indicated by the fact that seven of our 16 patients 
were entirely asymptomatic. In most centers the propor- 
tion of affected patients has been between 5% and 15%, 
although a Canadian [22] and North American [14] series 
showed figures as high as 37% and 28%, respectively. In 
our series, 16% of patients had osteonecrosis, consistent 
with many published reports. 

The time between transplantation and onset of osteo- 
necrosis was 5-18 months. The proportion of patients 
developing osteonecrosis at any time after transplantation 
in any transplant year did not vary significantly (table 1). 
Thus there seems little support for the view that frequency 
of the complication will increase with increase in survival 
time. Our findings are in accord with those of Pierides et 
al. [15] in which 90% of patients had the complication by 
the end of the second year following transplantation. 
Rarely, presentation may occur later [10]. 

In reported series, the areas involved by osteonecrosis 
were uniform: femoral heads, femoral condyles, humeral 
heads, capitulum, talus, and carpal bones. The lesions 
were always subarticular and commenced in the zone of 
maximal loading. The joints of the lower limb were most 
commonly affected. Moreover, convex articular surfaces 
were affected much more frequently than flat or concave 
surfaces. Thus, subchondral necrosis commonly occurs 
in the femoral head and femoral condyles, but rarely in 
the acetabulum or tibial condyles. Our observations sug- 
gest that the loading effect is of importance, since surfaces 
subjected to high loading forces over small areas were 
most frequently involved. 

Osteonecrosis has been reported in patients on corti- 
costeroid therapy for conditions such as pemphigus [23] 
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Fig. 7.— Bone density in renal transplant patients. Lines represent percentiles for bone density in normal Johannesburg population. 


TABLE 2 


Bone Mineral Content in Distal Radius 


VS ——awoons@«Po—s —e—ss=Oowya—=$SaoaS—s———aaassaam aaaŘŘŘŮŘŮĖŮŮĖŮoaIamm 


Renal Transplant 


Age Patients U.S. Whites” 

Group No. Mean (g/cm) SD No. Mean (g/cm) SD 
eee 
Males: 

10-19........ Y 0.939 0.245 ha ig TN 
748 A A T 10 1:130 0.192 27 1.386 0.204 
0: -i oar 18 1.155 0.144 19 1.317 0.186 
40-49........ 19 1.100 0.214 12 1.298 0.154 
50-69 Fins sss 5 1.036 0.216 10 1.330 OTT 
Females: 

WO es gies + 3 0.783 0.145 me + re 
Pa S a. i AN 8 0.794 0.119 54 0.984 0.126 
| eaa 17 0.780 0.074 6 0.955 0.084 ó 
40-49........ 12 0.713 0.104 11 0.933 0.174 
a 1 37 0.886 0.146 


eee ee ee eee ee SE oe 


Note.—P values for difference between means using Student's ¢ test were significant at .01 level for all ages 


where comparisons were possible. 
* Data from Mazess and Cameron [21]. 


and in Cushing’s syndrome [24]. The relationship of corti- 
costeroid therapy to osteonecrosis has also been con- 
firmed experimentally in rabbits [25]. All renal transplant 
patients receive large doses of corticosteroids for im- 
munosuppression over an indefinite period. However, in 
a study of osteonecrosis in transplant patients, Troch et al. 
[12] failed to find a statistically significant difference in 
amount of corticosteroids received by 13 patients with 
osteonecrosis and unaffected patients over a comparable 
period. Pierides et al. [15] were likewise unable to show 
definite relationship between steroid dose and osteo- 
necrosis, although there was a significant difference be- 
tween controls and osteonecrosis patients in cumulative 
dose of prednisone received during the first 3 months 
after transplant. 

We have been unable to show any significant difference 
between osteonecrosis and control patients in either total 


steroid dose or average daily dose over the first 392 days 
following transplant. It seems, therefore, that while corti- 
costeroids almost certainly play a role in the pathogenesis 
of posttransplant osteonecrosis, other factors are in- 
volved; there is no evidence of dose dependence at the 
levels used in transplant patients. That steroids are not 
the only factor or even an indispensable factor is indicated 
by the occasional case of posttransplant osteonecrosis in 
which no steroids had been given [14]. Moreover, osteo- 
necrosis has been described in patients on chronic 
hemodialysis who have never had a renal transplant or 
received steroids [26]. 

Another factor which may be important in the patho- 
genesis of osteonecrosis is osteopenia, a term which 
embraces osteoporosis, osteomalacia, and osteitis fibrosa 
cystica. The presence of osteopenia has been documented 
in our renal transplant patients since their bone density is 
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lower than that of the normal Johannesburg population 
and differs significantly from the American norms. Further- 
more, fractures occurred in 14% of our transplant patients. 
Those that developed in the posttransplant period are 
probably the result of osteopenia due to high dosage of 
corticosteroids, osteomalacia, or hyperparathyroidism 
continuing into the postransplant period. 

It has been suggested that persistent secondary hyper- 
parathyroidism may play a role in the pathogenesis of 
posttransplant osteonecrosis. Based on a study of calcium 
and phosphorus metabolism in 11 transplant patients who 
developed osteonecrosis and 10 who did not, Briggs et 
al. [27] suggested that the secondary hyperparathy- 
roidism of renal failure was responsible for the bone ab- 
normality. Chatterjee et al. [28] showed that hypercalcemia 
can persist into the posttransplant period. Sixteen of their 
60 transplant patients had persistent hypercalcemia and 
evidence of hyperparathyroidism. Seven of the 16 patients 
had osteonecrosis of the femoral head compared to three 
among 44 transplant recipients who did not have hyper- 
calcemia. These investigators feel that hyperparathy- 
roidism has an important role in the pathogenesis of 
posttransplant osteonecrosis. 

In the present study, no statistically significant dif- 
ferences in serum calcium, phosphorus, and alkaline 
phosphatase were found between the osteonecrosis 
patients and the control group. However, 10% of the renal 
transplant patients had radiologic evidence of hyper- 
parathyroidism which persisted into the posttransplant 
period. Three of the 16 osteonecrosis patients (18.7%) 
had radiologic evidence of hyperparathyroidism compared 
to seven of the 84 patients (8.3%) without osteonecrosis. 
Two of our osteonecrosis patients have undergone a sub- 
total parathyroidectomy. It seems likely that hyperpara- 
thyroidism may play a role in the pathogenesis of 
osteonecrosis, presumably by producing osteopenia, but 
the rarity of osteonecrosis in primary hyperparathyroidism 
indicates that it cannot be the sole factor in pathogenesis. 

The precise mechanism whereby corticosteroids pro- 
duce subarticular necrosis remains unknown. Several 
investigators [29, 30] have observed that hypercorti- 
sonism is associated with fatty infiltration of the liver, 
hyperlipidemia, and systemic fat embolism. They postulate 
that subchondral necrosis is due to repeated showers of 
fat globules which occlude the subchondral end-arteries. 
As proof, they cite the presence of fat in the Haversian 
canals in some cases of steroid-induced femoral head 
necrosis. However, other studies [12, 31] have shown that 
fat emboli are not always present in femoral heads re- 
moved for osteonecrosis. Solomon [31] points out that 
fat in the Haversian canals could as well be the result as 
the cause of the subchondral necrosis. In the present 
series, no significant difference in mean serum cholesterol, 
trigylcerides, and total lipids was found between the 
osteonecrosis patients and controls, although the group 
as a whole showed a tendency to hyperlipidemia. 

The alternative theory that osteonecrosis results from 
excessive loading of osteopenic bone while there is dimin- 


ished pain sensibility is supported by the observation that 
the necrotic segment is always in the immediate sub- 
articular zone and in the area of maximal loading. Renal 
transplant patients have significant osteopenia due to a 
combination of such factors as persistent hyperpara- 
thyroidism, osteodystrophy associated with long term 
hemodialysis, and the administration of corticosteroids. 
They also have an abnormal response to pain which is the 
result of corticosteroid therapy. It is likely that the reduced 
protective sensibility in the joints exposes articular sur- 
faces to repeated microtrauma, and, in the presence of 
osteopenia, the abnormal stresses lead to trabecular 
fractures. Repeated fractures of this kind may lead to 
interruption of the local blood supply and consequent 
segmental necrosis in the area of maximal loading. 

It is not possible to identify any single factor responsible 
for the development of posttransplant osteonecrosis. 
Probably a number of factors are involved. 
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Arthrography of the Discoid Lateral Meniscus 


FERRIS M. HALL’? 


Twenty-seven cases of discoid lateral meniscus (DLM) 
were diagnosed during the course of 985 knee arthro- 
grams; 19 had the classic discoid shape while eight were 
less large and believed to represent a forme fruste. Based 
on anatomic and arthrographic appearances, DLM was 
classified into six types. Criteria for the arthrographic 
diagnosis of intact and torn DLM are discussed. The wide 
variety of size and shape is believed to result from a 
combination of congenital and environmental factors. It is 
speculated that some may arise entirely secondary to 
trauma without congenital predisposition. Many undoubt- 
edly remain asymptomatic: more than one-third of cases 
in this series were diagnosed incidentally during evaluation 
for symptoms and signs referrable to a torn medial 
meniscus. 


Introduction 


An unexpectedly high incidence and broad range of ap- 
pearance of discoid lateral meniscus (DLM) has been 
diagnosed at arthrography. While uncommon, the diag- 
nosis is not rare, and this series emphasizes the broad 
spectrum of size and shape of such menisci. The arthro- 
graphic diagnosis of DLM is frequently made incidentally 
in patients who are examined for medial compartment 
symptomatology and who are shown to have medial 
meniscus tears. Tears in DLM are often difficult to assess 
arthrographically, and a patient with a radiologically intact 
DLM and poorly localizing symptoms may present a 
diagnostic and therapeutic problem to the orthopedist. 


Materials and Methods 


Double contrast knee arthrography was performed using 
the fluoroscopic technique of Butt and Mcintyre [1] with modi- 
fications [2, 3]. During the course of 985 consecutive arthro- 
grams performed over a 5 year period, 19 cases of “classic” 
discoid lateral menisci were diagnosed. An additional eight cases 
of large lateral menisci probably represent the same patho- 
physiology. Three cases were excluded in which the diagnosis 
was suspected but the quality of the examination did not allow 
definitive diagnosis. There were no known false negative diag- 
noses in this series. In the eight patients who underwent lateral 
meniscectomy, the arthrographic diagnosis of DLM was con- 
firmed at surgery. 


Classification 


Six types of discoid lateral menisci were identified. 
Although these types are arthrographically and anatom- 
ically relatively characteristic, there is some overlap of 
groups. 


Received November 17, 1976; accepted after revision February 23, 1977. 


Slab Type 


The largest of these menisci is a thick rounded slab of 
fibrocartilaginous tissue closely resembling a flat circular 
plate. All portions have almost equal thickness. Arthro- 
graphically the midzone of this meniscus, as seen on 
anteroposterior views of the knee, extends almost totally 
across the lateral compartment. The superior and inferior 
surfaces are parallel rather than the normal wedge shape, 
and the interior or central margin is usually poorly defined. 
Four cases of this type were found (fig. 1). 


Biconcave Type 


If the slab type is thinned in its central portion, it will 
resemble a biconcave disc. This thinning corresponds to 
the predominant weight-bearing area and is more apparent 
of the superior surface of the meniscus adjacent to the 
lateral femoral condyle. Occasionally, this central area is 
totally devoid of tissue and the specimen, viewed from 
above, resembles a doughnut. At arthrography, this bi- 
concave appearance may be apparent, but frequently the 
widened tear drop-—shaped interior portion of the menis- 
cus as well as the thinned central area are not clearly 
visualized. This is probably because the peripheral and 
central portions of the meniscus are often not simul- 
taneously in profile to the x-ray beam and because the 
more anterior and posterior portions tend to superimpose 
upon one another. Four cases of the biconcave type were 
noted (fig. 2). 


Wedge Type 


The third type is more variable in size and is often smaller 
than the slab or biconcave types, although the specimen 
has a similar shape when viewed en face. In profile, as 
seen by the arthrographer, this meniscus has a more 
normally tapered wedge-shaped interior margin which is 
usually clearly visualized. This type corresponds to Smillie’s 
intermediate disc classification [4], while the slab and 
biconcave types resemble Smillie’s primitive disc. Five 
cases of the wedge type were encountered (fig. 3). 


Asymmetric Anterior Type 


The fourth type has an asymmetrically enlarged anterior 
horn as described by Middleton [5]. This disproportionate 
anterior enlargement (fig. 4) presumably accounts for the 
clicking sound occasionally observed in such patients 
[4, 5]. Two of the three patients with this type of meniscus 
were also the only patients in this series with such a 
readily reproducible noise. At surgery, this sound was 
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clearly shown to relate to the entire bulbous anterior 
meniscal horn sliding back and forth beneath the lateral 
femoral condyle during flexion and extension. No case 
with an asymmetrically enlarged posterior horn was 
found, although this entity has been described [6]. 


Forme Fruste 


The fifth type is intermediate in size between normal 
and the more classic types previously discussed. The 
larger of these menisci undoubtedly overlaps with Smillie’s 
infantile disc classification [4], and the difficulty in assess- 
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Fig. 1.—Slab type, single patient. A, Meniscus extending across most 
of lateral compartment. Interior margin (arrows) characteristically poorly 
defined. B, Normal articulating cartilage of medial femoral condyle 
(arrows) considerably wider than that of lateral femoral condyle in A. C, 
Superior surface meniscal specimen showing surgical clamp marks (so/id 
arrows) anterior to small tear along interior margin of posterior horn 
(open arrow). Tear not visualized at arthrography. 


ing the significance of this type of meniscus has been 
commented upon [1, 4, 7, 8]. | was unable to arrive at 
meaningful absolute or relative measurements for this 
type. The term forme fruste was chosen because this type 
of meniscus seems to have the same developmental 
pathophysiology as the more classic type. Eight cases of 
the forme fruste were encountered (fig. 5). Five of them 
had medial meniscal tears at arthrography. However, 
none had sufficient arthrographic or clinical findings in the 
lateral compartment to justify lateral arthrotomy. 
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Fig. 2.—Biconcave type in patient with symptoms in both compart- 
ments and concomitant tear of medial meniscus. A, Elongated meniscus 
thin in central portion (arrows). Reexpansion of interior portion the 
meniscus not demonstrated at arthrography but is suggested by lack of 
visualization of meniscal apex. Articulating cartilage of lateral femoral 
condyle is relatively thin. 8, Superior surface of meniscal specimen 
showing thickening of exterior and interior surfaces with relatively thin 
central zone (arrows) corresponding to weight bearing area of lateral 
femoral condyle. Surgical clamp marks (arrowhead) seen anteriorly. No 
tears or degenerative changes are seen: tag of tissue along posterior 
external border (open arrow) is fat. C, Specimen in B turned over showing 
extensive degenerative changes on inferior meniscal surface and instru- 
ment within large horizontal incomplete cleavage tear. Changes not 
appreciated at arthrography. 


Grossly Torn Type Discussion 


Included in this classification is a sixth group with Incidence 


grossly deforming tears. Presumably these menisci origi- Incidence of DLM in this series was 1.9% or 2.7%, 


nally fit into one of the first five groups, but the grossly 
deranged anatomy prevented accurate identification, and 
often their original discoid appearance could only be 
inferred from the excessive tissue seen at arthrography 
or in the resected specimen. Although the tears are 
obvious, the original discoid appearance may not be 
appreciated by an arthrographer, pathologist, or even the 
surgeon who removes it with difficulty, often in multiple 
fragments. Three such cases were encountered (fig. 6). 


depending upon whether the forme fruste category is 
included. The incidence in most previous arthrographic 
series has varied from 0%-0.6% [7-10], although in one 
French study [11] the reported incidence was 2.3%. 
Arthrographic series exclusively involving children have 
had a higher incidence [12, 13]. The incidence in surgical 
series of meniscectomies varies from 2.3%-4.7% |4, 14- 
16]. The difficulty in extrapolating arthrographic or sur- 
gical data to predict the incidence of DLM in the general 
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Fig. 3.— Wedge type in patient with medial symptomatology and torn medial meniscus. A, Elongated lateral meniscus normally wedge shaped with 
well defined apex (arrow). B, Superior surface of meniscal specimen showing no degenerative changes or tears. Surgical clamp marks seen anteriorly 
(arrow). C, Specimen radiograph better demonstrating thin tapered interior portion of meniscus (arrows) corresponding to areas of weight bearing. 
DLM removed despite little related symptomatology. D, Surgical specimen of opposite lateral meniscus removed 6 months later, and oriented in same 
manner as B. Meniscus is also discoid with parrot-beak tear (open arrows) along interior margin. Surgical clamp marks (so/id arrow) seen anteriorly. 


population is illustrated by my experience: one-third of 
the cases were diagnosed incidentally in patients under- 
going evaluation for medial compartment symptomatology 
and in whom arthrography subsequently showed medial 
meniscal tears. 

Eight of the 19 patients with classic DLM underwent 
lateral meniscectomy; an additional two patients had 
surgery recommended. The remaining nine patients did 
not have sufficient localizing symptomatology to justify 


lateral meniscectomy. Three of the eight patients with the 
forme fruste type had lateral compartment signs or symp- 
toms but none of sufficient severity to justify surgery in 
the face of arthrographically intact menisci. 

The average age of the 27 patients in this study was 
34 years, and the average age of the subgroup of 19 
patients with classic DLM was 33 years. Ages ranged 
from 9 to 64 years. In three surgical series [4, 14, 15], 
average ages were 25, 14, and 22 years, respectively. The 
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Fig. 4.— Asymmetric anterior DLM in patient with poorly localizing symptoms and 2 year history of intermittent clicking of knee. A, Greatly elongated 
anterior horn of meniscus extending into intercondylar area (arrows). B, Anteroposterior projection showing moderately elongated middle horn re- 
sembling forme fruste type. C, Body of posterior horn normal in size and shape but normal contrast-filled popliteal tendon sheath never visualized. No 
lateral meniscal tears identified at arthrography although large medial meniscal tear was present. Surgical confirmation not available. D, Diagram of lateral 
meniscus of same patient. A-C correspond respectively to arthrographic tangential views of the anterior, middle, and posterior horns of meniscus. 


older age in this study probably reflects the number of 
cases diagnosed incidental to evaluation for medial 
meniscal pathology. 

Males comprised 67% of the 27 patients; 63% for the 
subgroup of 19 patients with classic DLM. The three 





surgical series [4, 14, 15] showed a similar male pre- 
dominance of 90%, 86%, and 58%, respectively. This 
may reflect increased environmental traumatic factors 
rather than actual sex differences. 

No cases of discoid medial meniscus were encountered. 
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Fig. 5.—Forme fruste type in patient with lateral symptomatology who improved without surgery on follow-up 1 year later. A, Moderate elongation 
of lateral meniscus although apex (arrow) does not extend as far across lateral compartment as in more classic type. B, Posterior horn showing apparent 
tear of inferior fascicle (arrow), confirmed at fluoroscopy. This corresponds to loss of attachment of posterior lateral meniscus to tibial plateau which is 


felt to be etiologic in development of DLM. No tears of body of meniscus were visualized. Subsequent contralateral arthrography demonstrated normal 
lateral meniscus. 





Fig. 6.—Grossly torn DLM, single patient. A, Lateral compartment occupied by very large amorphous piece of tissue (arrows). B, Meniscal specimen 
markedly deformed with bucket handle type tear. Presumed original discoid appearance of this grossly distorted specimen is easily overlooked. 
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Fig. 7.— Anteroposterior weight-bearing x-ray of knee in 64-year-old man with DLM. 
Note slightly widened lateral compartment and calcifications (arrows) within meniscus. B, 
Arthrography demonstrating biconcave type DLM. Central portion of visualized meniscus 
(arrow) appears thinned and indistinct although no definite tears were visualized. i 
C, Meniscal specimen showing widespread degenerative changes with two parrot beak i 
type tears along interior margin (arrowheads). Surgical clamp marks (open arrows) 
seen anteriorly. Thinned central area (arrows) identifies specimen as biconcave type. 
Subsequent contralateral knee arthrography demonstrated normal lateral miniscus. 


This rare entity occurrs approximately 100 times less 
frequently than DLM [16-18]. 


Radiologic Diagnosis 


The sine qua non of arthrographic diagnosis is the 
demonstration of an abnormally large and elongated 
meniscus. Except in infrequent cases of asymmetric en- 
largement, the DLM is always best demonstrated in the 
midzone of the meniscus as seen in the anteroposterior 
projection. The entire diameter of the meniscus in profile 
is best visualized in the midzone. A DLM may be missed 
if not viewed in profile. 

There are a number of ancillary signs of DLM, most of 
which correlate with its diameter and thickness. Widening 
of the lateral compartment on plain films is frequently 
seen. This widening was documented by weight bearing 
films, either before or after arthrography, in three patients 





(fig. 7A). Diffuse narrowing of the articular cartilage of the 
lateral compartment, particularly as compared with the 
medial compartment, was seen in six cases (figs. 1, 2A) 
and was usually not appreciated at surgery. The ability 
to stressfully approximate the cartilaginous articulating 
surfaces of the femoral condyles and tibial plateaus to a 
greater extent in the medial than the lateral compartment 
was often demonstrable [7]. 

Kaplan [19] theorizes that the pathogenesis of DLM 
relates to the lack of normal attachment of the posterior 
lateral meniscus to the tibial plateau. If this is true, the 
arthrographic appearance of this area should be abnormal 
even when the DLM is intact. The lateral meniscal-tibial 
attachment corresponds to the medial coronary ligament 
[3], and in the posterior portion of the lateral meniscus 
this attachment is seen arthrographically as the inferior 
strut or fascicle [10, 20, 21]. This fascicle is a ligament 
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Fig. 8.—Pseudo DLM. A, Superior surface of normal lateral meniscus 
adhering to lateral femoral condylar cartilage and obscured. Inferior 
surface of pseudo DLM (white arrows) formed by gas outlining inferior 
surfaces of true meniscus and articulating cartilage of lateral femoral 
condyle. Contrast medium outlining superior surface of more anterior 
portion of same lateral meniscus simulates superior surface of pseudo 
DLM (arrows). Typical inferior meniscal recess (white outlined arrow) 
seen in anterior view of lateral meniscus. B, Film moments later showing 
air outlining superior surface of true normal lateral meniscus (arrow). 
C, Arthrogram of different patient. Midzone of lateral meniscus, in true 
profile to x-ray beam, demonstrates irregular and probably amputated 
apex (white outlined arrow). Large tear was arthrographically and sur- 
gically documented in midanterior portion of meniscus. Outline of 
abnormal anterior meniscus projects through lateral compartment 
simulating DLM (arrows). 





lined with synovia that connects the meniscus to the tibia 
by way of the joint capsule. Nearly all cases in this series 
showed the inferior fascicle and/or the entire popliteal 
synovial sheath to be poorly visualized or distinctly ab- 
normal (figs. 4C and 58). However, in a single case of 
classic DLM and two cases of forme fruste, these struc- 
tures appeared arthrographically normal. Mcintyre [10] 
reported a similar case. 


False-Positive Diagnosis 


During arthrography, contrast media may outline por- 
tions of a meniscus which lie outside that part of the 
meniscus being viewed cross-sectionally in profile to the 
x-ray beam. Such an occurrence is commonly observed 
in the posterior horn of the lateral meniscus. It is important 
for the arthrographer to realize that whenever a structure 


overlies articulating cartilage or bone, it cannot represent 
that portion of the meniscus being viewed in profile. Such 
a mechanism commonly results in a pseudodiscoid ap- 
pearance to the midanterior portion of the lateral meniscus 
[3] (figs. 8A and 88). 

On radiographs of the midzone of a nondiscoid menis- 
cus, the out-of-profile anterior or posterior horns of the 
meniscus will occasionally be seen projecting through the 
joint but not overlying articulating cartilage or bone. In 
such instances, an elongated and degenerated discoid 
meniscus is simulated (fig. 8C). This may occur in the 
medial as well as the lateral compartments of the knee 
In my experience this phenomenon is only seen when 
there is a tear of that meniscus. Multiple views and 
fluoroscopy usually allow distinction from a true discoid 
structure. 
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Tears 


There is almost certainly an increased incidence of 
tears in patients with DLM; these tears are more difficult 
to demonstrate than those found in normally shaped 
menisci. This relates in part to the increased number of 
horizontal cleavage (fig. 2C) and parrot beak—shaped tears 
in DLM [4] (figs. 3D and 7C). An additional factor is the 
lack of visualization of the interior meniscal margins in the 
slab and biconcave types and, particularly in the latter type, 
the frequent inability to optimally visualize the thin mid- 
portion of the meniscus. Of eight surgically confirmed 
cases in this series, three were incorrectly interpreted by 
arthrography as being intact (figs. 2 and 7). There were 
no false positive diagnoses of torn DLM. 

Meniscectomy is more difficult to perform in cases of 
DLM. This relates in part to the short thickened menisco- 
femoral ligaments and their tendency to pull the posterior 
portion of the meniscus into the intercondylar area on 
extension. One patient underwent additional surgery be- 
cause of an arthrographically demonstrated retained 
posterior fragment. 

Many of the patients in this series did not undergo 
meniscectomy because it is my belief that surgery for this 
entity, as with other meniscal abnormalities, should be 
reserved for patients with related symptomatology. 


Bilateral and Familial Aspects 


Five of the patients had bilateral arthrography and/or 
meniscectomies. There was one bilateral (fig. 3) and one 
unilateral (fig. 7) classic DLM. There was also one bilateral 
and one unilateral (fig. 5) forme fruste. One patient had a 
previous contralateral lateral meniscectomy, but it is 
uncertain if the surgery demonstrated a DLM. Others 
have indicated an increased incidence of bilateral DLM 
[4, 12, 15, 16, 22, 23]. The congenital ligamentous ab- 
normalities thought to predispose to most DLM are pre- 
sumably in the same category as minor osseous variants 
that radiologists frequently assess by obtaining comparison 
contralateral radiographs. 

Dashefsky [23] suggested a familial relationship. He 
described a family in which DLM was found in a father 
and two sons, one of whom had the abnormality bilaterally. 
A third son, without symptoms, had bilateral arthroscopy 
showing slightly widened lateral menisci considered within 
normal limits. This meniscal widening may correspond 
with the forme fruste type. 


Pathogenesis and Pathophysiology 


Smillie, in a classic paper [4], recognized three basic 
types of DLM: primitive, intermediate, and infantile. This 
terminology was chosen in the belief that DLM repre- 
sented a variable persistence of the “normal” fetal menis- 
cus. In a later communication [16], after the publication 
of Kaplan’s work [19] and other supporting data [17], 
Smillie acknowledged that this widely quoted terminology 
was based on a false premise. 
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Kaplan [19] presented convincing evidence that persons 
with DLM are born without the normal attachment of the 
posterior lateral meniscus to the tibial plateau. This ana- 
tomic variant in man, the only animal maintaining complete 
knee extension during resting stance, is seen in virtually 
all other animals where it is well adapted to their functional 
knee position in flexion. The meniscofemoral ligaments 
(Wrisberg and Humphrey) attach the posterior portion of 
the lateral meniscus to the medial aspect of the medial 
femoral condyle. These ligaments are excessively short and 
large in patients with DLM, and this appearance, like that 
of the enlarged meniscus itself, is probably a secondary 
rather than a primary development. Extension of the knee 
in patients without the tibial attachment of the posterior 
lateral meniscus results in the meniscofemoral ligaments 
pulling the posterior horn of the lateral meniscus into the 
intercondylar area. Occasionally the lateral femoral con- 
dyle actually slips over the anterior portion of the meniscus. 
On flexion the lateral meniscus returns to a more normal 
position. This is due to the pull of that portion of the pop- 
liteus tendon inserting into the posterior meniscus and, in 
some cases, because the anterior meniscus slips back 
across the lateral femoral condyle. It is Kaplan’s hypothesis 
[19] that this repeated abnormal medial-lateral and antero- 
posterior movement predisposes the lateral meniscus to 
thickening and enlargement. 

It would seem possible that some DLM, particularly 
those which are smaller, might occur without congenital 
predisposition. A tear of the inferior strut or fascicle of the 
posterior lateral meniscus, as described by Mcintyre [10], 
would correspond to the congenital absence of the at- 
tachment of the posterior lateral meniscus to the tibial 
plateau described by Kaplan [19]. Persons with localized 
tears might gradually develop DLM in the same manner 
as hypothesized with the congenital abnormality. 

Kaplan’s hypothesis as to the pathogenesis of DLM is 
supported by the fact that the inferior fascicle and/or the 
entire popliteal synovial sheath was poorly visualized or 
distinctly abnormal in almost all patients in this study. If 
the hypothesis is correct, all patients with congenital 
absence of the normal tibial posterior-lateral meniscal 
attachments have normal size menisci in infancy and 
develop an enlarged discoid shape with time and pre- 
sumably with ambulation. This implies a continuous 
spectrum of size of the affected meniscus and would 
account for the forme fruste type. Serial arthrography or 
arthroscopy may someday provide further insight. Kaplan's 
theory would be supported if such serial studies showed 
progressive enlargement of the lateral meniscus. 
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Diagnosis of Gynecologic Pelvic Masses by Gray Scale 
Ultrasonography: Analysis of Specificity and Accuracy 


THOMAS L. LAWSON! AND JUDITH N. ALBARELLI! 


A retrospective analysis of 251 proven cases of gyne- 
cologic masses was undertaken. Accuracy of gray scale 
sonography in determining the existence, size, location, 
and consistency of pelvic masses was approximately 91%. 
This is slightly higher than previously reported and could 
reflect increased accuracy of gray scale ultrasonography. 
Errors were primarily due to misinterpretation of loops of 
bowel, small lesions (2 cm or less in diameter), or poor 
technique. Since ultrasonograms are nonspecific, only 
rarely could a specific histologic diagnosis be made 
without accurate clinical information. 


This study was undertaken to evaluate the accuracy of 
gray scale ultrasonography in the detection and diagnosis 
of gynecologic pelvic masses and to determine its 
diagnostic specificity. 


Materials and Methods 


All female patients referred to the section of diagnostic ultra- 
sound for evaluation of clinically suspected or palpable pelvic 
masses for a period of 18 months were retrospectively analyzed. 
Only cases with a diagnosis confirmed by surgery, autopsy, or 
after 6 month clinical follow-up were included. 

All pelvic ultrasonograms were obtained with a full urinary 
bladder using a commercially available gray scale ultrasono- 
scope. Serial longitudinal (sagittal) and transverse B-mode 
ultrasonograms were obtained at 1 cm intervals. Identified 
masses were localized and consistency determined utilizing both 
A- and B-mode ultrasonography at high and low gain (sensi- 
tivity). Masses were classified as solid, cystic, or complex using 
the classic ultrasonic criteria. Ultrasonography was considered 
correct when the pelvic mass was properly characterized and 
localized and the proven diagnosis suggested. 


Results 


Of the patients examined, 251 were deemed proven and 
included in this study (table 1). Ultrasound correctly 
identified the presence or absence of a mass as well as its 
consistency and location in 229 cases, for an overall ac- 
curacy rate of approximately 91%. The 22 errors were 
primarily the result of overinterpretation of loops of bowel, 
technically poor examinations, misinterpretation of ectopic 
pregnancy, or small lesions at the lower limit of resolution. 

There were 98 patients with suspected pelvic masses 
on pelvic examination who were subsequently found to be 
without mass or with a normal intrauterine pregnancy. Of 
this group, 94 were correctly diagnosed by ultrasound. 
The four errors were caused by misinterpretation of bowel 
loops as masses. 
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The series included 40 solid pelvic masses: 22 uterine 
and 18 extrauterine. Solid extrauterine masses could not 
be clearly separated from the uterus ultrasonically in 


TABLE 1 


Proven Diagnosis in Patients with 
Clinically Suspected Pelvic Masses 











Type Mass and Diagnosis No. Cases 
No mass: 
INI esis we dk eh eda alee eee hae, 57 
Early intrauterine pregnancy................. 40 
Ascites, no pelvictumor.................... 1 
WONG oF RA hk Fa seb sake E EE ee 98 (94)* 
Solid pelvic masses: 
Uterine: 
Ce | a S 19 
Sarcoma, mixed mesodermal............... 1 
Endometrial carcinoma................... 1 
Retained products of conception............ 2 
WR isin ek Oy ee Bare e 2 eee eo ee 22 (20) 
Extrauterine: 
Ovarian adenocarcinoma.................. 4 
Carcinoma of Oln... -ensia naonar sinaki 4 
Adhesions/inflammatory tissue............ 4 
eg O E a 3 
OVGrIAN TOIGING «ius ccm d cox aaa vba ec es 1 
Ovarian granulosa celltumor............... 1 
Ovarian dermoidtumor................... 1 
WC eb eee led is wk ak oe Oe 18 (16) 
Complex pelvic masses:t 
| EE a a E 
Ectopic DrAQNONCY ... ccs 5626s week nanan 9 
EOE PET coi See hw E hal bh dwn arcs we 5 
Ovarian carcinoma: 
Adenocarcinoma...................... 2 
Cystadenocarcinoma..................... 2 
Malignant Brennertumor................. 1 
ENICOMNGUNONIG oo oo oak ctu ed weed S4 bee 4acen es 2 
Small bowel adhesions..................... 1 
ee O 
Cystic pelvic masses:t 
Functional retentioncyst.................... 49 
| i a rene ee an |. 
ECtODiC PFOQNANCY:. eesis wc cn dncan dx aah 4 
Endometrialcyst.......................... 2 
FIVOFORAIDING Ss 6 cook o5ls bho ka ed bad Pe beh awd 2 
WI PEPEE E E ENE E doa cia A 67 (59) 


aeaa 


* Numbers in parentheses represent total for which ultrasonography cor- 
rectly determined existence, size, location, and consistency of the mass and 
suggested the correct diagnosis. 

PAN extrauterine. 
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Fig. 1.—A, Supine anteroposterior film demonstrating partially calcified mass above bladder in patient with uterine sarcoma. B, Midline longitudinal 
ultrasonogram demonstrating bladder (b) anterior to enlarged uterus. Note dense echoes within uterine mass (arrows) representing calcification and 
prominent sonic shadow (ss) distal to calcifications. U = level of umbilicus; S = level of pubic symphysis. 


three of four cases of both ovarian carcinoma and carci- 
noma of the colon, all four cases of pelvic adhesions 
with inflammatory disease, and one of three cases 
of endometriosis. 

Among the solid uterine tumors, there were two ultra- 
sound errors. One pedunculated, relatively sonolucent, 
uterine leiomyoma was misinterpreted as an adnexal 
abscess, and the uterine sarcoma was interpreted as 
simply a calcified uterine leiomyoma (fig. 1). Of the solid 
extrauterine tumors, there were two ultrasound errors. 
Small bowel adhesions were interpreted as a pelvic mass, 
and one ovarian carcinoma was missed for technical 
reasons. 

All 46 complex masses were extrauterine. Abscesses 
were the most common, usually secondary to gonococcal 
pelvic inflammatory disease; the exceptions were four 
postoperative abscesses and two secondary to Crohn's 
disease. Of the complex pelvic masses, 37% could not be 
separated ultrasonically from the uterus, including nine 
cases of pelvic abscesses, five ectopic pregnancies, three 
ovarian carcinomas, and one case of pelvic endometriosis. 

Six of the complex masses were misdiagnosed by ultra- 
sound. In one case, loops of bowel bound together by 
adhesions were misinterpreted as an adnexal mass. In 
other cases, two cystic ovarian carcinomas and a bilateral 
cystic dermoid tumor were misinterpreted and erroneously 
diagnosed as simple ovarian cysts. Two patients with 
ectopic pregnancy were interpreted as having functional 
retention cysts of the ovary; ectopic pregnancy was 
not considered. 

In general, no definite distinguishing ultrasonic charac- 
teristics could be observed in the solid or complex masses 
to allow a specific histologic diagnosis. However, it was 
noted that complex masses with a prominent focal area of 





es 


Fig. 2.—Longitudinal ultrasonogram 3 cm right of midline and lateral 
to uterus and bladder in patient with proven cystic right ovarian dermoid 
tumor. Note focal area of solid tissue (arrow) within complex mass. Pat- 
tern also seen in patients with ectopic pregnancy. Although not specific, 
this diagnostic sign may be helpful. U = level of umbilicus. 


solid tissue surrounded by a cystic area frequently were 
diagnosed as dermoid tumors or ectopic pregnancy at 
surgery (fig. 2). The two mucinous cystadenocarcinomas 
were cystic but with prominent septations, like spokes of a 
wheel, which may be a clue to the correct diagnosis of this 
tumor (fig. 3). Ascites was present in four of six cases of 
ovarian adenocarcinoma but not in the cases of 
cystadenocarcinoma or malignant Brenner tumor (fig. 4). 











ACCURACY OF ULTRASOUND IN PELVIC MASSES 
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Fig. 3.—Midline longitudinal ultrasonogram of lower abdomen and 
pelvis in patient with ovarian cystadenocarcinoma. Note large complex 
pelvic mass with central area of solid tissue and prominent septations 
suggesting spokes of wheel (arrows). 


All 67 cystic masses were extrauterine. Approximately 
73% were simple functional ovarian retention cysts. 
Pelvic abscesses accounted for 20% of cystic masses: 
three occurred postoperatively, one secondary to appendi- 
citis, One secondary to Crohn’s disease involving the 
terminal ileum, and one was a tuberculosis salpingitis. 

Eight diagnostic errors were made in interpreting cystic 
pelvic masses. Two functional retention cysts were inter- 
preted as ectopic pregnancies, two ectopic pregnancies 
were erroneously diagnosed as simple cysts, and four small 
cystic Ovarian masses 1 cm in diameter were interpreted 
as small solid lesions. All lesions in this group, except two 
ectopic pregnancies, were easily separated from 
the uterus. 

Of the 13 patients with proven ectopic pregnancies, 
ultrasound suggested the correct diagnosis in nine. 
Analysis of the proven cases of ectopic pregnancy dem- 
onstrated the uterus to be either of normal size or slightly 
enlarged with an extrauterine mass present in all cases. 
The mass was complex in nine cases and cystic in four. In 
five cases of complex masses and two of cystic masses, 
the mass was adjacent to the uterus but could not be 
distinctly separated from it (fig. 5). In the other four com- 
plex and two cystic masses, the mass could easily be 
separated from the uterus. The masses were located pos- 
teriorly in the cul-de-sac in three cases, in a lateral adnexal 
location in eight, above the uterine fundus in one case, 
and in a combined cul-de-sac and adnexal position in one. 
In only two of 13 cases was what was interpreted to be the 
gestational sac seen (fig. 6). 


Discussion 


Diagnostic ultrasound is an accurate method of deter- 
mining the existence, size, location, and consistency of 


Fig. 4.—Transverse ultrasonogram through pelvis demonstrating 
uterus (u) in center of loculated area of malignant ascitic fluid, seen as 
anechoic region. Note multiple solid masses along periphery of pelvic 
wall reflecting areas of tumor metastases and tethered loops of bowel 
(arrows). 





Fig. 5.— Transverse pelvic ultrasonogram 4 cm above pubic symphysis 
and above urinary bladder in patient with ectopic pregnancy. Scan dem- 
onstrates slightly enlarged uterus (u) and complex left adnexal mass 
(arrows) with focal area of echogenic solid tissue. Mass is adjacent to 
uterus but inseparable from it; no gestational sac seen. This complex of 
abnormalities was most common finding in ectopic pregnancies. 


pelvic masses. Previous reports demonstrated an accuracy 
of 82% in diagnosis of pelvic masses [1-3]. Overall ac- 
curacy in this study was approximately 91%. This slight 
improvement may be a reflection of the improved technique 
of gray scale ultrasonography. 

Ultrasound is nonspecific, and only a differential diag- 
nosis can be given according to clinical history, location, 
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Fig. 6.— Midline longitudinal ultrasonogram demonstrating slightly 
enlarged uterus (u) behind bladder (b) in patient with ectopic pregnancy. 
Complex mass is adjacent to fundus of uterus (arrows). Note small cystic 
area with appearance of gestational sac. S = level of pubic symphysis. 


and consistency of the mass in question. Solid uterine 
masses are most likely to be uterine leiomyomas. However, 
the possibility of a malignant uterine tumor cannot be 
excluded by ultrasound alone. Our case of a rare uterine 
sarcoma of the mixed mesodermal type with osseous com- 
ponents, which mimicked a calcified leiomyoma on both 
ultrasound and radiographs, probably could not 
be diagnosed preoperatively. 

Of the solid extrauterine masses, a carcinoma of the 
ovary or colon and endometriosis were the most common 
lesions. These lesions may be bound to the uterus by ad- 
hesions or in close proximity so they cannot be separated 
from the uterus by ultrasound, and a specific diagnosis 
cannot be made. However, if an irregular extrauterine 
pelvic mass is identified with ascites present, a diagnosis of 
ovarian adenocarcinoma is suggested. The malignant 
ascites noted in these patients had the characteristic pat- 
tern of being relatively loculated with nodular masses or 
tethered loops of bowel fixed along the lateral pelvic walls. 

The most common complex mass was pelvic abscess; 
ectopic pregnancy was the next most common. No specific 
ultrasonic characteristics were noted which would allow 
a histologic diagnosis, although cystadenocarcinomas 
were found to have prominent septations like spokes of a 
wheel, while complex masses with a focal solid area sur- 
rounded by a cystic zone were usually dermoid tumors or 
ectopic pregnancy. 

Of the purely cystic pelvic masses, functional retention 
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cysts, including follicular and lutein cysts, were the most 
common. A significant number of pelvic abscesses and a 
few cases of ectopic pregnancy and endometrial cysts 
were also found to be cystic, mimicking the ultrasonic 
findings of a simple ovarian cyst. 

A correct ultrasound diagnosis was made in nine of 13 
patients (69%) with proven ectopic pregnancy. This is 
approximately the same accuracy as previously reported 
[4]. False positive diagnosis was approximately 3.5%, a 
marked improvement from earlier reports. Criteria for 
diagnosis in our study was a strong clinical suspicion, a 
pelvic mass, and a normal or slightly enlarged uterus, 
without an intrauterine gestational sac. The previously 
reported sign of uterine enlargement with prominent 
internal echoes [4] was not commonly seen in this study. 
The most commonly observed triad of abnormalities in 
our series of ectopic pregnancy was a complex adnexal 
mass adjacent to, but inseparable from, a normal or slightly 
enlarged uterus, with no gestational sac identified either 
within or outside the uterus. A good clinical history with 
ectopic pregnancy suspected was the single most 
important factor in making a correct diagnosis. 

Ultrasound errors were made in several cases when 
loops of bowel or adhesions were misinterpreted and 
overzealously diagnosed as a pelvic mass. Care should be 
taken when analyzing these vague, nonspecific “masses”; 
a mass should not be diagnosed if it is not easily repro- 
ducible. If in doubt, repeat or follow-up sonography should 
be performed. 

Ultrasound diagnosis was easier and more accurate 
when masses were 2-3 cm or greater in diameter. When 
cystic masses are less than 2 cm, they approach the di- 
ameter of the beam width, and cannot be discriminated 
from surrounding tissues. Many of these masses are mis- 
interpreted as solid because artifactual echoes and diffuse 
relfections are recorded as arising from inside these 
small cysts. 
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Computed Tomography of Localized Adipose Deposits Presenting 
as Tumor Masses 


WILLIAM N. COHEN,' FRANK E. SEIDELMANN, AND PATRICK J. BRYAN 


Computed tomography can reliably differentiate fat 
from other soft tissues. As a result of this property, adi- 
pose deposits presenting as tumors can be discriminated 
from neoplasms. Five examples are presented in which 
surgery was obviated by CT findings. 


Computed tomography (CT) has the unique advantage of 
providing digital information corresponding to the absorp- 
tion coefficients of tissues displayed in a cross-sectional 
format [1, 2]. For example, the Delta scanner used in this 
study (scan time 2 min 43 sec) records water density as 
zero, adipose tissues as — 40 to — 120, and soft tissue as 
+30 to +80. Therefore, masses predominately of fat can 
be distinguished from more cellular neoplasms [3, 4]. This 
information, obtained in a noninvasive manner, can justify 
a decision to withhold surgical intervention when a mass 
of fat density is found, particularly in patients who are at 
higher risk because of medical problems and obesity. 


Case Reports 
Case 1 


A 65-year-old female was obese and diabetic with vascular 
disease. She had a 3 week history of mild upper abdominal full- 
ness and cramping. Because of her obesity she was difficult to 
examine, but a poorly defined right upper quadrant fullness was 
suggested. The only positive finding on radiographic examination 
was an enlarged ileocecal valve detected on the barium enema 
examination (fig. 1A) CT examination was proposed for further 
characterization as well as to image the area in question at the 
physical examination (the right upper quadrant). 

After standard cleansing for bowel colon examination, the 
patient reported to the fluoroscopic area 30 min before the 
scheduled time for CT. Glucagon (2 mg) was administered 
intramuscularly 5 min before fluoroscopy. This was done to 
temporarily arrest peristaltic activity during CT and to facilitate 
her ability to retain the contrast medium during scanning. A 
solution of iodinated water-soluble contrast medium diluted to a 
concentration of 3% iodine was used. This was faintly, but suf- 
ficiently, visible under fluoroscopy to assure that the cecum was 
evenly filled. Flow was terminated prior to ileal reflux. The ileo- 
cecal region was then localized precisely and the overlying skin 
marked. The patient was immediately transferred to the CT unit 
and scanning was begun over this point. 

After two scan sequences (about 572 min), the area was fully 
imaged and the patient could have evacuated her colon and 
returned for additional sections. However, she remained com- 
fortable, so scanning was continued through the upper abdomen 
to encompass the right upper quadrant. There was copious 
mesenteric fat throughout without evidence of abnormal masses. 

A CT image of the enlarged ileocecal valve is illustrated in 
figure 18. The absorption value of —87 clearly indicated its 
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fatty composition and resulted in a diagnosis of lipohyperplasia 
(or lipomatosis). Since other conditions such as carcinoma, 
lymphoma, carcinoid, and leiomyoma could be excluded, the 
patient was discharged with planned follow-up. Her symptoms 
have spontaneously resolved. 

Comment. Prior to the advent of CT scanning, histologic 
confirmation of ileocecal valve masses was usually necessary. 
Elliot et al. [5] reported a case of an infiltrating, mucin-secreting 
papillary adenocarcinoma of the ileocecal valve which was mis- 
takenly followed for 6 months as lipohyperplasia. No treatment 
is required for lipohyperplasia in an asymptomatic patient [6]. 
However, bleeding from mucosal ulceration or obstruction of the 
ileocecal valve may, on occasion, necessitate extirpation of the 
ileocecal region or hemicolectomy [5-7]. 

The administration of a water enema has been proposed to 
diagnose colonic lipomas radiographically [8]. The lower density 
of the fat would then become apparent when contrasted with 
the water. Although this should apply to lipolyperplasia as well, 
the technique is difficult to apply since water is not visible during 
fluoroscopy, and proper filling of the lumen cannot be ascer- 
tained. This is particularly true when the area of interest is 
located in the proximal colon. 


Case 2 


A 53-year-old moderately obese female was seen in the emer- 
gency room because of lower abdominal pain and fever, which 
was assessed as probable diverticulitis. A course of antibiotics 
was administered and the symptoms subsided. A thorough radio- 
graphic evaluation was obtained including intravenous urog- 
raphy, oral cholecystography, upper gastrointestinal 
examination, and barium enema examination. The positive find- 
ings were diverticular disease of the sigmoid colon and an 
apparent mass in the left lower quadrant which displaced the 
bowel. Although the mass could not be palpated, the patient was 
referred for CT examination to determine if this finding could 
be further elucidated. 

Prior to CT, dilute (2.5% iodine) water-soluble contrast ma- 
terial was administered orally. The scan sections of the lower 
abdomen demonstrated only a coalescence of mesenteric fat 
with an absorption value of — 115 (fig. 2). The ingested contrast 
medium opacified and identified the bowel loops in the area. CT 
conclusively excluded a solid neoplasm or abscess. 


Case 3 


A 46-year-old obese female had an 8 year history of periodic 
lower urinary tract infections. Intravenous urography was per- 
formed in 1968 and interpreted as negative. She also had dif- 
ficulty controlling her weight and had gained 9 kg during the 
past year. When the latest episode of cystitis occurred in the 
summer of 1976, another intravenous urogram was performed. 
Although the urinary tract remained intrinsically negative on this 
examination, the axis of the right kidney had changed with 
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Fig. 1.—Case 1. A, Focal spot film from barium enema examination showing considerable enlargement of area of ileocecal valve. B, CT scan at level 
of ileocecal valve showing enlarged valve surrounded by contrast medium in lumen (arrows). Absorption value of — 87 is well within range of fat. Visual 
comparison of this density can be made with subcutaneous and mesenteric fat in area and contrasted to muscle density adjacent to illum. 


definite lateral deviation of the lower pole (fig. 3A). The patient 
was then referred for CT examination to determine if a neoplastic 
mass were responsible for the displacement of the kidney. 

CT (fig. 38) demonstrated a localized deposition of adipose 
tissue, with a value of — 98, medial to the laterally deviated lower 
pole of the right kidney. This was probably a manifestation of 
her increasing obesity. The patient is being followed without 
further diagnostic studies or surgical intervention. 


Case 4 


A 38-year-old white female had a routine chest radiograph on 
which a mass was found in the right cardiophrenic angle. (fig. 
4A). Although this is a common site for a pericardial fat pad, the 
mass in this case was well circumscribed, suggesting the pos- 
sibility of a pericardial cyst, foramen of Morgagni hernia, or soft 
tissue tumor. CT examination (fig. 48) showed that the lesion 
was entirely composed of fat, with an absorption value of — 120, 
confirming the diagnosis of pericardial fat pad. 


Case 5 


A 58-year-old white male had a barium enema examination 
performed for diverticular disease (fig. 5A). On this examination 
a right paraspinal mass was noticed in the dorsolumbar region. 
Linear tomography demonstrated intact vertebral bodies but 
could not determine the consistency of the mass. CT (fig. 58) 
showed the mass to be of fat density, with an absorption value 
of —108. 

The differential diagnosis of a paraspinal mass in this region 
includes lymphoma, metastatic tumor, neurogenic tumor, 
myeloma, lipoma, hematoma, extramedullary hematopoesis, 
tuberculosis, and diagphragmatic hernia. In view of the absorp- 


tion value in the range of fat, the diagnosis of a lipoma (or 
possibly a diaphragmatic hernia containing omentum) was made. 


Discussion 


What is the probability of any of these fatty lesions being 
a liposarcoma? Liposarcomas are considered malignant 
from their inception. They are most often encountered in 
superficial soft tissues or in the retroperitoneum, where 
they are the most common primary malignant tumor [9] 
excluding lymphomas. However, liposarcomas are a 
heterogeneous group with considerable variation in clinical 
behavior and histology. Enzinger and Winslow [10] 
studied 103 cases and found the best prognosis (uncor- 
rected 5 year survival rate, 85%) in the well differentiated 
types. 

The incidence of this disease is quite low. In a Mayo 
Clinic report [11] encompassing a 36 year period, 28 
retroperitoneal liposarcomas were diagnosed—less than 
one per year. At our institution only one liposarcoma was 
diagnosed among the 922 cancers reported in 1974 and 
1975. The cases described here were encountered in a 4 
month period, representing a much higher statistical 
frequency. In all five cases, the absorption values were 
toward the more negative range of fat and close to 
readings obtained from known areas of benign fat in the 
same patient. Furthermore, many well differentiated lipo- 
sarcomas contain mature fat and may be difficult to dis- 
tinguish from poorly circumscribed lipomas even when 
approached surgically. Therefore, the probability of lipo- 
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Fig. 2.—Case 2. CT scan at level of suspected lower abdominal mass 
showing that region in question is composed of fat (arrows). Bowel 
loops opacified by orally ingested contrast medium are displaced from 
this region. 


sarcoma is low and, if present, would be a well differ- 
entiated and minimally aggressive form. Follow-up 
observation for excessive growth rate could then be justi- 
fied as a lesser risk than surgical intervention, particularly 
in patients with other medical problems. 

Very preliminary experience tends to support the sup- 
position that liposarcomas aggressive enough or large 
enough to produce symptoms and require removal may 
have higher absorption values than benign fat. In a patient 
with recurrence from a proved lesion who was examined 
by CT at our institution, an absorption value of —57 was 
obtained. Stanley and Sagel [12] related higher values in 
two examples. Eventually, a larger and more conclusive 
experience will be available. 

An additional consideration may relate to some neuro- 
genic tumors. Recently we examined a paravertebral mass 
which contained interspersed zones with absorption values 
in the range of —25 to —40. The excised specimen proved 
to be a neurofibroma containing myxoid material but no 
fat cells. Presumably myelin or other lipid elements pro- 
duced the negative values. This and similar lesions are 
currently being studied. 
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Fig. 3.—Case 3. A, Normal intravenous urogram (top) obtained in 
1968. Intravenous urogram 8 years later (bottom) shows lateral dis- 
placement of lower pole of right kidney. 8, CT scan at level of lower poles 
of kidney showing excessive fat interposed between lower pole of right 
kidney and superior portion of psoas muscle (arrows) (c.f. left side) 
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Fig. 4.—Case 4. A, Posteroanterior chest radiograph showing discrete right cardiophrenic angle mass. B, CT scan through mass (arrows) showing 
its fatty composition. 





Fig. 5.—Case 5. Radiograph from barium enema examination showing right paraspinal mass in low dorsal region (arrows). B, CT scan at level of 
mass showing well encapsulated mass (arrow) of fat density. Aorta (a) is left of mass, and gas-containing esophagus is anterior to both structures. 
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Percutaneous Aspiration of Adrenal Cysts 


WILLIAM SCHEIBLE,' MARC COEL,! PAUL T. SIEMERS,! AND HANO SIEGEL? 


Percutaneous needle aspiration was performed in three 
cases of cystic lesions of the adrenal gland which had been 
evaluated with nephrotomography, ultrasound, and angi- 
ography. The characteristics of the fluid aspirate were 
used as a guideline to further management. Two lesions 
were clearly benign cysts and were treated conservatively. 
The third lesion had a bloody aspirate and was surgically 
removed. The diagnostic evaluation of adrenal masses 
should follow a directed approach currently advocated 
for renal mass lesions. 


Sporadic reports of adrenal cysts attest to the relative 
infrequency of this lesion [1]. Most of those diagnosed 
clinically were surgically resected [1-3]. This paper de- 
scribes three patients with mass lesions of the adrenal 
gland; surgery was avoided in two cases when the charac- 
teristics of the mass proved to be clearly indicative of 
benign cysts. 

A diagnostic approach currently advocated for renal 
mass lesions was used [4-6]. The initial step was intra- 
venous urography with nephrotomography. This was 
followed in each case by diagnostic ultrasound. Angiog- 
raphy was done with selective adrenal arteriography and 
venography. Finally, percutaneous cyst puncture with fluid 
aspiration was undertaken. 


Case Reports 
Case 7 


C. P., a 59-year-old male, had a 10 year history of vague mid- 
abdominal pain. Physical examination revealed a palpable right 
upper quadrant mass. Barium enema and upper gastrointestinal 
series confirmed the presence of an extraintestinal mass. Excre- 
tory urography demonstrated inferior displacement of an in- 
trinsically normal right kidney. Gray scale ultrasound examination 
revealed a sonolucent 8 X 9 X 10 cm suprarenal mass, charac- 
teristic of a cystic lesion (fig. 1A). Abdominal aortography and 
celiac, superior mesenteric, and right renal arteriography were 
normal. Selective inferior adrenal arteriography and right 
adrenal venography demonstrated marked splaying and 
stretching of multiple vessels over the medial and inferior aspect 
of an avascular mass. 

Under fluoroscopic guidance, a direct cyst puncture was 
performed with the patient prone. After aspiration of 80 ml of 
Clear yellow fluid, the introduction of water-soluble contrast 
revealed a smooth-walled cystic structure (fig. 18). Laboratory 
analysis of the aspirated cyst fluid produced the following values: 
cortisol, 13 ug/dl; 17-hydroxysteroid, no measurable amount: 
17-ketosteroid, no measurable amount: cholesterol, 30 mg/dl; 
lactate dehydrogenase, 32 !U/liter; SGOT, 8 U/liter: and total 
protein, 5.6 g/dl. Adrenal cortical cells were present, but 
cytology was negative for malignancy. 
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With the radiographic diagnosis of a simple adrenal cyst, 
surgical intervention was avoided. Follow-up for 18 months with 
periodic ultrasound examinations demonstrated that the cyst 
has gradually reaccumulated fluid to its original volume. The 
patient continues to note “fullness” in the right upper quadrant. 


Case 2 


R. P., a 51-year-old male with a prostatic nodule, had inferior 
displacement of the left kidney by a suprarenal mass on excretory 
urography. Gray scale ultrasound examination demonstrated a 
9 cm sonolucent mass with clear demarcation from the kidney 
(fig. 2A). Abdominal aortography and splenic and left renal 
arteriography were normal. Selective inferior and middle adrenal 
arteriography and adrenal venography demonstrated circum- 
ferential splaying of multiple adrenal vessels with no evidence 
for neovascularity. 

Cyst puncture performed with fluoroscopic guidance yielded 
clear amber fluid. The injection of water-soluble contrast re- 
vealed a smooth-walled cystic cavity (fig. 28). Laboratory 
analysis of the aspirated fluid yielded the following values: 
cortisol, 13.5 g/dl; cholesterol, 47 mg/dl; lactate dehydrog- 
enase, 43 IU /liter; total protein, 6.0 g/dl; amylase, 51 U/dl: and 
lipase, no measurable amount. Cytologic examination was nega- 
tive for malignancy. As in case 1, the radiographic diagnosis of 
simple adrenal cyst made surgical exploration unnecessary. The 
patient remains asymptomatic after 1 year of follow-up. 


Case 3 


R. W., a 70-year-old male, had a 5 week history of recurrent 
left flank pain associated with nausea and vomiting. Physical 
examination elicited left flank tenderness and a palpable left 
flank mass. Urinalysis on admission revealed microscopic hema- 
turia and 2+ albuminuria. Excretory urography demonstrated 
nonopacification of the left renal collecting system. A retrograde 
pyelogram revealed multiple filling defects at the ureterovesical 
junction, consistent with blood clots. 

Nephrotomography delineated an anteromedia! Ssuprarenal 
mass and a second superolateral renal mass (fig. 3A). Both 
lesions demonstrated cystic characteristics on bistable ultra- 
sound (fig. 38). Left renal arteriography demonstrated stretching 
of renal parenchymal branches around an upper pole mass, 
consistent in appearance with a simple renal cyst. Aortic and 
selective adrenal arteriography demonstrated splaying of adrenal 
branches around the avascular suprarenal mass. Similar findings 
were noted at adrenal venography. Percutaneous puncture of 
the adrenal mass yielded dark bloody fluid. Because of the 
bloody aspirate, laboratory analysis of the fluid was not obtained, 
and contrast was not introduced. 

At surgery, differentiation could not be made between tumor 
and old blood surrounding the kidney and adrenal: thus a radical 
left nephrectomy and adrenalectomy were performed. Patho- 
logic examination of the excised specimen revealed recent 
hemorrhage into the adrenal gland and an organizing hematoma 
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Fig. 1.— Case 1. A, Gray scale ultrasound scan showing 8 X 9 X 10cm 


suprarenal mass with cystic characteristics, clearly separable from upper 
pole of right kidney. c = cyst, k = kidney, | = liver. B, Radiograph after 
injection of water-soluble contrast into adrenal cyst showing smooth 
uniform wall. 





Fig. 2.— Case 2. A, Ultrasound scan with patient prone showing cystic 
mass superior to and separate from left kidney. 8, Radiograph after in- 
jection of water-soluble contrast medium showing smooth-walled cyst. 
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PERCUTANEOUS ASPIRATION OF ADRENAL CYSTS 





Fig. 3.—Case 3. A, Nephrotomogram showing soft tissue mass medial 
to upper pole of left kidney, with clear cleavage plane demonstrated 
Upper pole renal mass lesion was proved to be benign cyst. B, Transverse 
ultrasound scan with patient prone showing two cystic lesions. a = 





in the periadrenal and renal adipose tissue: the Origin of the 
bleeding was not determined. A simple left upper pole renal cyst 
was also identified. 


Discussion 


Adrenal cysts are relatively infrequent lesions which are 
seldom manifest clinically. Those not detected as incidental 
findings may be associated with vague abdominal symp- 
toms or may occur as palpable abdominal masses. There 
have been reports of associated hypertension which has 
resolved following removal of the cyst [7, 8]. Adrenal 
dysfunction has not been reported. 

The pathology of adrenal cysts is confusing but has been 
outlined by Abeshouse et al. [9]. With slight modification, 
adrenal cysts can be classified into four groups. Endothelial 
cysts are the most common variety, comprising 44% of 
155 cases in the review by Abeshouse et al. [9]. These are 
subdivided by origin into lymphangiomatous (41%) and 
angiomoatous (3%) types. Pseudocysts are the second 
most frequent form (40%) and the most likely to present 
Clinically, often reaching considerable size. Hemorrhage, 
either into normal adrenal tissue or within an adrenal 
tumor such as adenoma, is the usual cause of adrenal 
pseudocysts. Epithelial cysts, including cystic degeneration 
of benign adenomas, and parasitic cysts, primarily Echino- 
coccus, are the final categories of adrenal cysts. Both are 
relatively uncommon, representing 7% and 6% of cases, 
respectively. 


adrenal cyst, k = renal cyst, L = left. 


Adrenal cysts vary in size from small lesions of a few 
millimeters to enormous tumors containing several liters 
of fluid [1]. They may be unilocular or multilocular. Calci- 
fication is radiographically evident in about 15% of cases 
[10]. Typically, the calcification is peripheral and curvi- 
linear, as opposed to the more flocculent or patchy ap- 
pearance associated with malignant adrenal lesions. The 
walls of such cysts are usually smooth and thin (1-6 mm) 
[10]. There is no predilection as to side, and bilateral cysts 
have been reported in up to 15% of cases [10]. The liter- 
ature suggests a female preponderance, perhaps on the 
order of 2:1. Most clinically discovered adrenal cysts occur 
in the third to fifth decade of life, although a few cases in 
infancy have been noted [11]. Adrenal masses in infants 
are probably surgical lesions because of the different 
spectrum of pathologic entities. 

Since adrenal cysts are most frequently encountered 
incidentally and are rarely symptomatic, a conservative 
approach is warranted. After initial intravenous urography, 
ideally with nephrotomography, ultrasonography should 
be performed to confirm a suprarenal origin. Although all 
of our patients underwent angiographic evaluation, we 
now feel that this can be obviated in lesions which prove 
cystic by diagnostic ultrasound. Solid or indeterminate 
masses, of course, require angiography. 

If the adrenal mass is purely cystic, percutaneous cyst 
puncture with fluid aspiration can be accomplished. Aspi- 
ration can be guided either fluoroscopically or by ultra- 
sound. Such decompression should also alleviate any 
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symptomatology presumably secondary to the effects of 
compression of neighboring organs. Chemical analysis 
can be performed on the cyst fluid, but the specificity, if 
any, of these results awaits further experience. Reference 
has been made to the presence of cholesterol crystals in 
aspirated cyst fluid [12, 13]. It has also been suggested 
that an assay be made for adrenal hormones in the cyst 
contents [13]. 

Probably more important is cytologic examination of 
the aspirate for malignant cells. If, despite the cystic 
nature of the lesion, hemorrhagic fluid is obtained, positive 
cytology is found, or an irregular cyst lining is noted upon 
contrast examination, surgical intervention is indicated. 
A number of benign pseudocysts will fall into this latter 
category, but the presence of hemorrhagic fluid cannot 
be dismissed. By using this conservative approach, surgery 
can be avoided for a lesion of essentially no clinical 
importance. 
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Epithelioid Sarcoma: Radiologic and Pathologic Manifestations 


HING-HAR LO,' LESTER KALISHER,' AND JAMES D. FAIX? 


The radiologic and pathologic manifestations of epith- 
elioid sarcoma are presented based on an analysis of five 
cases, and the literature is reviewed. This rare entity tends 
to orginate in the extremities and metastasizes primarily 
via the lymphatics. Although the lesion grows slowly, it 
recurs with high frequency. Males are affected three times 
as often as females. The differential diagnosis includes 
both malignant and benign entities. The natural history and 
methods of treatment are reported. 


In 1970, Enzinger [1] first reported 62 cases of a malig- 
nant sarcoma which seemed to arise in the vicinity of 
tendons and fascial structures. Since that time, 25 cases 
have been reported [2-11]. Histologically, the lesion re- 
sembles aspects of granuloma, malignant melanoma, and 
squamous Cell carcinoma. Due to its proximity to tendons, 
it may be confused with other soft tissue synovial lesions, 
especially synovial sarcoma. The radiologic aspects of this 
rare tumor have not been described. We report five new 
cases, review the literature, and describe the radiographic 
and pathologic features. 


Materials and Methods 


Since 1974, five cases of histologically proved epithelioid 
sarcoma were seen at Massachusetts General Hospital. All 
pertinent radiographic studies, clinical records, and pathologic 
specimens were reviewed. All patients underwent routine chest 
radiography, plain and/or xerographic radiography of the lesions, 
and chest tomography. In addition, lymphangiography was per- 
formed in three patients, venography in one, bone scans in three, 
and a °’Ga scan in one. Routine stains were performed on all 
specimens. Three were stained for glycogen and mucin, and one 
was studied by electron microscopy. 


Case Reports 


Case 7 


A 55-year-old woman first noted a firm tender nodule on 
the dorsum of the right hand over the second metacarpal. About 
7 months later it was excised at a local hospital. The slides 
were reviewed at our hospital, and a diagnosis of epithelioid sar- 
coma was made. Xerography of the right arm, chest radiog- 
raphy, tomography, lymphangiography, and a ®’Ga scan were 
all negative. The patient received radiation therapy (7,000 rad 
over 46 days). 

Three months after diagnosis, four distinct subcutaneous 
nodules had developed in the midportion of the volar aspect of 
the forearm. All were excised and proved to be metastatic. Six 
months after diagnosis, forearm amputation and right axillary 
node dissection were performed. Residual tumor was noted at 
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the primary site in the amputation specimen; seven of 13 nodes 
were positive for metastasis. The patient received 4,400 rad 
over 40 days at the nodal resection area. She is presently free 
of disease. 


Case 2 


A 15-year-old male had a small hard nontender skin elevation 
of the right hand for 6-7 years. There was no apparent growth, 
but delayed healing after multipe episodes of surface abrasions 
was noted. Excisional biopsy was diagnosed as epithelioid sar- 
coma. Chest radiography and lung tomography were negative. 
Lymphangiography (fig. 1) demonstrated two enlarged nodes, 
one of which showed destruction of the marginal sinus, thought 
to be consistent with metastatic disease. Right axillary node dis- 
section showed reactive hyperplasia in all 53 nodes. The thumb 
was amputated at the base of the first metacarpal. Eight months 
after diagnosis, three subcutaneous nodules were noted above 
the operative site and were excised; all showed recurrence. The 
patient has been lost to follow-up. 


Case 3 

A 54-year-old female had pain and a lump in the medial aspect 
of the right thigh. Radiography of the thigh showed fusiform en- 
largement and periosteal reaction in the midshaft of the femur. 
A biopsy performed at an outside hospital 6 months later, was re- 
ported to show normal bone and “proliferative myositis.” Review 
of slides showed them to be consistent with epithelioid sarcoma. 
Radiography of the right femur 6 months after the biopsy, 
showed fusiform swelling of the midshaft with defect at the bi- 
opsy site (fig. 2); there was also mottling and local periosteal 
reaction extending distally to the condyles. 

Extensive radiologic workup included chest x-ray and tomo- 
graphy, intravenous pyelography, barium enema, and upper gas- 
trointestinal and small bowel series, all negative. Bone scan and 
venography were positive. Open biopsy of the right femur was 
reported as “malignant lesion-undifferentiated carcinoma versus 
epithelioid sarcoma.” Lymph node biopsy, obtained from the 
right inguinal area, was thought to be malignant sarcoma. The 
lesion was too extensive for amputation and was treated by 
radiation therapy to 6,120 rad over 49 days, followed by 
intravenous adriamycin. Retroperitoneal extension which 
developed about 3 months after completion of radiation therapy, 
included obstruction of the inferior vena cava and concomitant 
right hydronephosis. The patient is presently alive with disease. 


Case 4 


A 25-year-old woman had a 7 month history of pain in the left 
thenar eminence. She was initially treated for synovitis. One 
month before admission, two small lumps developed with edema 
in the area of pain. Biopsy of the lesion was diagnosed as epithe- 
lioid sarcoma. Chest radiography and tomography and bone scan 
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Fig. 1.— Case 2. Lymphangiogram of right arm showing two enlarged 
lymph nodes, one with destruction of marginal sinus. 


were negative. Plain films and xerography of the left hand and 
wrist demonstrated a soft tissue mass and destruction of the 
greater multangular (fig. 3). Partial amputation of the left hand 
was performed with excision of thumb, index, and middle fingers. 
Pathologic study reported complete excision of the tumor. Five 
months after diagnosis, midforearm amputation was performed 
due to recurrence of tumor on the ulnar aspect of the hand. 
Axillary node dissection 2 months later showed all nodes free of 
tumor; 7 months previously, left arm lymphangiography (fig. 4) 
had showed enlarged and irregular lymph nodes in the distal 
upper arm suggesting extension of disease. The patient is pre- 
sently alive with disease. 

Case 5 


A 13-year-old boy had a 7 week history of a painless lump in 
the palm of his right hand. Excisional biopsy at a local hospital 
showed epithelioid sarcoma (fig. 5). Radiography of the chest 
and right hand, bone and liver scan, chest tomography, and 
xerography of the right hand were all negative. Midforearm 
amputation was performed and axillary node dissection showed 
one positive node. The patient is being treated with chemo- 
therapy (vincristine, prednisone, adriamycin, cyclophos- 
phamide). 


Results 
Radiologic Findings 


On plain film and xerographic studies of the lesion, a 
mass density is usually seen in the soft tissues adjacent to 
a bony structure. The soft tissue mass may invade the 
bone, producing a scalloped cortical margin followed by 
bone destruction (fig. 3). Occasionally, periosteal new 
bone is produced as the tumor invades and elevates the 
periosteum (fig. 2). Interestingly, all chest studies to date 
(radiography and tomography) were negative for metastatic 
disease. 

In our experience, lymphangiography is unreliable in 
evaluating the extent of this tumor. Two patients (cases 2 
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Fig. 2.— Case 3. Lateral xerogram of right thigh showing subcutaneous 
edema and thickening of muscle planes anteriorly, and exuberant perio- 
steal reaction at middle to proximal femur. Calcifications from periosteal 
surface into soft tissue muscle planes. Note biopsy defect in cortex 
anteriorly. 


and 4) were considered to have positive lymphangiograms, 
yet pathologic studies showed only reactive hyperplasia 
(figs. 1 and 4). Venography (case 3) showed extrinsic 
compression of the iliac vessels with retrograde filling of 
varicosities of the pelvis. Bone scans tend to remain nega- 
tive until periosteal reaction occurs. One patient (case 1) 
had a ©’Ga scan which was negative. 


Pathologic Findings 


The pathologic features in all five cases were similar to 
those described by Enzinger [1]. Four of the lesions oc- 
curred in the hand, and all of these patients had had pre- 
vious excision. Gross examination of the subsequent 
amputation specimens revealed recurrent tumor in the 
area of excision which was firm, nodular, and rubbery with 
a glistening grayish tan appearance. Tumor was associated 
with tendon or with tendon sheath in only two cases. Soft 
tissue metastases were present in all amputation speci- 
mens. In case 3 the lesion occurred in the soft tissue of the 
lower extremity, and only biopsy was done. 

Microscopically, the characteristic findings were nodules 
of plump spindle-shaped cells merging with more poly- 
gonal cells containing increased eosinophilic cytoplasm 
(fig. 5). In the case with involvement in the lower extremity 
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Fig. 3.—Case 4. A, Radiograph of left hand showing soft tissue prominence at base of thumb with destruction of greater multangular. B, Xerogram 
of left hand showing soft tissue mass in thenar eminence which extends to skin surface. Note invasion of subcutaneous tissue and destruction of greater 
multangular. 


(case 3), these more epithelioid-appearing cells dominated 
the lesion, and a metastatic carcinoma was seriously con- 
sidered. This lesion, as well as one of the more typical 
lesions, was reviewed by F. M. Enzinger who concurred 
with the diagnosis of epithelioid sarcoma (personal com- 
munication). Necrosis was prominent in all cases. In three 
cases, special stains for glycogen and mucin were negative. 

In case 5, electron microscopic examination revealed 
polyhedral and spindle shaped neoplastic cells with large 
indented nuclei. Cytoplasm was rich in pinocytic vesicles, 
ribosomes, and rough endoplasmic reticulum. Varying 
quantities of microfilaments, aligned parallel to the nucleus, 
were present. No basement membrane formation was 
seen, but occasional tight cell junctions were noted. 
These findings are consistent with previous reports. 

Lymph node dissections were performed in all five Cases. 
Metastatic tumor, similar in appearance to that previously 
described, was found in three (cases 1, 3, and 5). Although 
the lymph nodes in cases 2 and 4 were moderately en- 
larged, microscopic examination revealed only reactive 
hyperplasia and no evidence of tumor. 


Discussion 


The age distribution in our series was 13-55 years 
(mean, 32). In Enzinger’s series [1], the range was 4-58 
years (median, 23), and in that of Santiago et al. [5], 


21-64 years (mean, 39). Age ranges in other reported 
series were 8-66 years [2-4, 6-11]. In the cases 
documented since 1970, 25 were females and 76 males. 

In four of our patients the tumor occurred in the upper 
extremities, particularly on the volar surface, and in one, in 
the thigh. In Enzinger’s series [1], 38 were in the upper 
extremities, 22 in the lower extremities, and two in the 
head and neck region. Unusual lesions in the penis and 
vulva [6, 7] and two in the buttock [10, 11] have been 
reported. 

Recurrence rates were high, usually within 3-7 months 
after diagnosis and initial therapy, compared to 6 months 
after initial surgery for Enzinger’s series [1]. None of our 
patients had lung metastases, even when extensive retro- 
peritoneal involvement was present. In Enzinger’s series 
[1], 16% manifested pulmonary and pleural metastases, 
but all had repeated recurrences. 

The differential diagnosis must include both malignant 
and benign entities. Of the latter, synovial cysts, tendon 
sheath xanthomas, foreign body granuloma, nodular teno- 
synovitis, and fibromas will present as soft tissue masses 
without bone invasion. Malignant lesions include synovial 
sarcoma, fibrosarcoma, metastatic carcinoma, malignant 
melanoma, angiosarcoma, Kaposi's sarcoma, and 
rhabdomyosarcoma. 

The origin of this tumor is unknown. Ultrastructurally, 











Fig. 4.—Case 4. Lymphangiogram of left arm 
showing enlarged and irregular lymphnodes in distal 
upper arm. 


it relates to synovial sarcoma and fibrohistiocytic sar- 
comas. Gabbiani et al. [9] favor synovial origin, but Fisher 
and Horvat [10] favor fibroblastic origin. Soule and 
Enriquez [2] suggest a common histiocystic origin for 
atypical fibrous histiocytoma, malignant fibrous histio- 
cytoma, malignant histiocytoma, and epithelioid sarcoma. 

The presenting symptom is a poorly defined mass in the 
extremities. The final diagnosis is made by histologic 
examination. While °’Ga showed no definite affinity to this 
tumor, only one of our cases had this study. If multiple 
areas of involvement are seen on bone scan, the primary 
tumor is most likely not epithelioid sarcoma but metastatic 
focus from another tumor. Lymphangiography may be 
unreliable due to false positive results in reactive hyper- 
plasia. Plain chest radiography and chest tomography are 
essential to rule out pulmonary and pleural metastases. 

At present, optimal treatment seems to be vigorous local 
surgical excision. Unfortunately, recurrence is common 
near the surgical site. It is of interest that metastasis to the 
scalp is quite common. We suggest that all patients be 
followed by interval chest radiographs and careful physical 
examination of the surgical site and scalp. 





Fig. 5.— Case 5. Typical microscopic field from original biopsy showing 
plump spindle cells irregularly merging with polygonal cells (X385). 
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Calcifications and the Therapeutically Irradiated Breast 


HERMAN I. LIBSHITZ," ELEANOR D. MONTAGUE,? AND DAVID D. PAULUS! 


Mammograms of 81 patients who received radiation 
therapy to the breast were analyzed for patterns of pre- 
and postirradiation calcifications. Malignant calcifications 
may remain stable, diminish, or completely disappear fol- 
lowing irradiation. The persistence of calcifications need 
not indicate residual cancer. Calcifications can develop 
following irradiation which are similar to either intraductal 
or secretory calcifications. Unusual calcifications may 
develop at the site of an irradiated cancer. It is important 
to recognize that benign calcifications can develop so that 
they will not be confused with recurrent malignancy. 


Mammography should be an effective method of following 
patients who have received therapeutic irradiation for 
carcinoma of the breast. Few reports, however, are avail- 
able on the appearance of the breast following radiation 
therapy. Little is known about the fate of malignant calci- 
fications in the breast, nor is much information available 
regarding the possible development of benign calcifi- 
cations after irradiation. This report describes changes in 
malignant calcifications and the development of benign 
calcifications following radiation therapy. 





Materials and Methods 
Clinical Material 


Records of all patients at M. D. Anderson Hospital and Tumor 
Institute who received radiation therapy to the breast for carci- 
noma were reviewed. Those with mammograms both before 
and after radiation therapy and who had complete clinical follow- 
up data were included. Of the 81 who met these criteria, 35 
received therapy following excision biopsy (tumorectomy) and 
46 underwent therapy following either needle biopsy or incis- 
ional biopsy. The average age for the two groups was 51 and 55 
years, respectively. 

Malignant calcifications were seen in 12 patients in the 
needle/incision group. The appearance of the calcifications 
following irradiation was noted. Benign calcifications developed 
in four patients who underwent tumorectomy and in seven of the 
needle/incision biopsy group. Three patients with malignant 
calcifications subsequently developed benign calcifications 
elsewhere in the treated breast. 


Method of Treatment 


The radiation therapy regimens can be divided into three 
types. 


Fig. 1.—A, Enlarged craniocaudad view of breast showing cancer with associated malignant calcifications. B, Same breast 19 months after therapy 
(7,100 rad) showing disappearance of mass and decrease in malignant calcifications. 
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Fig. 2.— A, Enlarged craniocaudad view of left breast showing extensive cancer 
with malignant calcifications. B, Same breast 17 months after therapy (8,400 
rad) showing decrease in malignant calcifications and size of mass. Two rounded 
benign calcifications have developed (arrows). C, Same breast 44 months after 
therapy showing complete disappearance of malignant calcifications. Note 
development of linear benign calcification (arrow). 


Seven patients were treated for locally advanced primary 
and/or axillary nodal tumor, all cinically inoperable. The treat- 
ment consisted of radical and protracted 60Co irradiation with a 
range of tumor doses from 5,400 to 6,000 rad delivered to the 
entire breast in 8 weeks, followed by (in four patients) reduced 
boost irradiation ranging from 1,000 to 3,000 rad. One patient 
received photon irradiation under hyperbaric oxygen conditions, 
and another patient was treated with neutrons to the breast. 

Eight patients were treated for classical inflammatory carci- 
noma, established on clinical observation of erythema, peau 
d'orange changes, and ridging. Four of these patients had either 
5-flourouracil or vincristine in combination with adriamycin, 
Cytoxan, and either BCG or MER, given prior to radiation 
therapy, generally in three or four courses. Radiation then 
consisted of two fractions per day separated by at least 6 hr, 
all with ©°Co, for a total of 5,100 rad tumor dose plus a boost 
of 2,000 rad through reduced fields in seven patients; one 
patient received 5,400 rad tumor dose plus a boost of 3,000 
rads to reduced fields. 

Five patients had clinically operable tumors (i.e., primary 
tumors less than 5 cm and without grave signs). In these patients, 
primary tumors were excised and followed by radiation therapy, 
conserving the breast. Irradiation was conducted with °°Co, 
delivering 5,000 rad in 5 weeks with fractions once a day, 
followed by reduced fields in the quadrant of the primary tumor 
for an additional 1,000-1,250 rad tumor dose in 4 to 5 days. 
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Fig. 3.—A, Mediolateral view of breast after tumorectomy but before radiation therapy. Note two benign calcifications (arrows). B, Same breast 16 
months after therapy (9,500 rad) showing enlargement of benign calcifications in inferior portion of breast (arrows) and development of 


rounded calcifications similar to those in secretory disease. 


Radiographic Findings 


Radiographic findings are recorded separately for pa- 
tients who had malignant calcifications prior to radiation 
therapy and those who developed calcifications following 
radiation therapy. 


Fate of Malignant Calcifications 


Of the 46 patients who had either needle or incisional 
biopsy of the carcinoma, 12 showed malignant calcifi- 
cations. This group was evaluated for changes in the ap- 
pearance of the calcifications after radiation therapy. 
Notation was also made of the radiation dose, time after 
completion of therapy, and whether there was recurrence 
in the treated breast. 

No change was noted in the appearance of tumor cal- 
cifications in three patients who were followed mammo- 
graphically at 9, 11, and 78 months after completion of 
therapy, respectively. Decrease in the extent of the calci- 
fications was noted in four patients who were followed at 
O (completion of therapy), 4, 5, and 9 months, respectively. 
No further change was noted at 19 months in the patient 
with diminution of the calcifications at 9 months (fig. 1). 
Calcifications completely disappeared in five patients (fig. 
2) at 9, 10, 19, 24, and 28 months after therapy. In two 


patients with interval mammograms, the disappearance of 
calcifications was gradual with diminution seen at 3 and 
17 months and final disappearance at 19 and 28 months, 
respectively. 

Evidence of recurrent malignancy in the breast was 
palpated in two patients. One of these patients had no 
change in calcifications and one had complete regression 
of calcifications. No new malignant calcifications devel- 
oped after radiation therapy nor was there other mammo- 
graphic evidence of recurrence in these two patients. 


Development of Calcifications 


Calcifications with benign radiographic characteristics 
developed after radiation therapy in four of 35 patients 
who had undergone tumorectomy and in seven of 46 
patients who had either needle or incisional biopsy. Two 
patients developed calcifications at the site of the cancer, 
noted at 9 and 39 months following therapy. 

The benign-appearing calcifications developed from 2 to 
44 months after irradiation (fig. 3). These calcifications 
are presumed to be causally related to the radiation since 
the untreated breast was unaffected. Spontaneous benign 
calcifications in the breast that are intraductal or related 
to secretory disease are usually bilateral and relatively 
symmetrical. 
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Fig. 4.—A, Craniocaudad view of breast showing cancer with benign 
calcifications superimposed. B, Same breast 9 months after therapy 
(9,000 rad) showing area of calcification (arrow) that developed at site 
of cancer. Benign calcifications remain unchanged. 


The calcificatons at the site of the cancers were unusual 
in appearance and not of the type generally associated 
with benign or malignant conditions of the breast (figs. 
4 and 5). 


Discussion 


Little has been reported on either the development of 
calcifications in the breast after radiation therapy or the 
fate of malignant calcifications. In a study of similar ma- 
terial at another institution by one of us (H. I. Libshitz), 
development of calcifications was not observed [1]. 
Bloomer et al. [2] reported “no significant increase in the 
number of calcifications,” and Nisce et al. [3] did not note 
benign-appearing calcifications after treatment. 

Nisce and coworkers [3] reported that “tumor calci- 
fications never completely regressed and were always 
associated with persistent disease’ They suggested that 
disappearance of calcifications might not be expected 
even when the cancer was ablated, and they questioned 
the significance of persistent calcifications. No patients 
had malignant calcifications at the time of irradiation in 
the other two series [1, 2]. 

Two of our 12 patients with malignant calcifications 
developed recurrent disease in the treated breast. The 
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cations (curved arrow). Similar changes did not occur in opposite breast. 





calcifications disappeared completely in one patient and 
did not change in 9 months in the other. In neither case 
were malignant calcifications noted. While Nisce et al. [3] 
reported that recurrence of tumor either at a new location 
or at the previous site was identifiable because of the ap- 
pearance of mass or tumor calcifications, this was not the 
case in either of these patients. 

Unfortunately, this series is too small to reach definite 
conclusions regarding the prognostic significance of al- 
terations in calcifications. However, it is apparent that the 
persistence of malignant calcifications does not always 
indicate failure to control local disease. Two of three 
patients with no change in the calcifications are without 
evidence of local recurrence, and all four in whom decrease 
was noted are without evidence of local disease. Because 
disappearance of the calcifications is gradual, continued 
follow-up may reveal further change. Four of five patients 
in whom calcifications disappeared have no evidence of 
local recurrence. While it was hoped that disappearance 
of the calcifications might have favorable prognostic 
significance, such a conclusion is premature. 

The development of benign-appearing calcifications in 
the breast, while not previously noted, is not surprising. 
Necrotic tissue, sloughed cells, and other cellular debris 
are present following radiation therapy. These calcifi- 
cations are generally similar to intraductal calcifications 
or those associated with secretory disease. While their 
development cannot definitely be ascribed to radiation, the 
absence of similar calcifications in the untreated breast 
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points to this conclusion. Spontaneous benign calcifi- 
cations are generally bilateral and relatively symmetrical. 

While only 11 of 81 (14%) patients developed benign 
caltifications, it is important to recognize that benign 
calcifications can develop in an irradiated breast and do 
not indicate recurrent malignancy. 

The finding of calcifications of a bizarre nature at the 
site of an irradiated tumor is important to note so that 
they will not be confused with recurrent tumor. Both 
patients in whom this was seen are well and without 
evidence of disease. These calcifications are assumed to 
be an incidental event secondary to tissue necrosis in 
the cancer. 
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Effect of Different Cancer Treatment Methods on Immunity to an 
Antigenic Transplantable Murine Fibrosarcoma (Meth A) 


MEDHAT KHAFAGY,!+2 HAROLD J. WANEBO,! ALAN ALFIERI,° AND ERIC W. HAHN? 


The effects on tumor-specific immunity of various clin- 
ical methods of treating cancer were tested in a murine 
system using a well defined transplantable chemically 
induced antigenic fibrosarcoma. Groups of female Balb/c 
mice bearing Meth A fibrosarcoma on the hind thigh were 
treated by surgical excision (amputation), cryosurgery, 
ligation, radical high-dose radiation, palliative low dose 
radiation, or preoperative radiation therapy followed by 
excision. Four weeks later the mice were individually chal- 
lenged with 10’ Meth A fibrosarcoma cells. Maximum 
protection was afforded by ligation; all mice in this group 
successfully resisted tumor challenge. Treatment with 
combined preoperative radiation therapy and surgery, 
high dose radiation, cryosurgery, or simple excision pro- 
duced a high degree of tumor immunity; over two-thirds 
of the mice in these groups were resistant to subsequent 
tumor challenge with Meth A fibrosarcoma. However, no 
difference in tumor resistance was detected when these 
treatment methods were compared to excision alone, as 
long as tumor removal was complete. No immunity to 
fibrosarcoma challenge could be demonstrated in mice 
treated with palliative radiation therapy. Mice which had 
recurrent tumor after failure of surgery, cryosurgery, or 
radiation therapy also showed no resistance to Meth A, 
suggesting the depressive effect of residual tumor itself 
on tumor-specific transplantation immunity. These results 
indicate that tumor-specific transplantation immunity to 
Meth A fibrosarcoma was not uniquely augmented by any 
of the clinically feasible methods of treatment. 


Introduction 


There are many methods of treating localized clinical 
cancer. A major question is whether any of them has an 
influence on the tumor-specific immunity of the host to 
the growing neoplasm. Theoretically, such treatment could 
affect the development of later local recurrence or distant 
metastases. 

Experimental studies in mice with either spontaneous 
mammary cancer or with chemically induced fibrosarcoma 
have shown that cryosurgery or tumor ligation produced 
greater tumor-specific transplantation immunity to sub- 
sequent challenge with tumor than found with tumor 
excision alone [1-3]. Our study compared the effect of 
different clinical methods of cancer treatment including 
excision, radiotherapy, cryosurgery, and tumor ligation 
on the tumor immunity of an antigenic chemically induced 
fibrosarcoma (Meth A) carried in Balb/c mice. 
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Materials and Methods 


All studies were done in 2-month-old Balb/c female mice 
which were routinely maintained as an inbred strain by brother- 
sister mating at the animal breeding facilities, Sloan-Kettering 
Institute. The tumor used was a transplantable, antigenically well 
defined fibrosarcoma (Meth A), originally derived from a primary 
methyl cholanthrene-induced fibrosarcoma which exists in 
ascites or solid form [4]. 

Six groups of eight to 17 female Balb/c mice were inoculated 
intradermally in the left hind leg with 10° Meth A fibrosarcoma 
cells which had been carried in ascites form. Beginning 10 days 
after inoculation, animals were harvested when the tumors 
averaged 8—10 mm in diameter. Animals were treated locally by 
complete excision, preoperative radiotherapy (400 rad a day for 
5 days) followed by excision, palliative radiotherapy (200 rad, 
20 times over 26 days), curative radiotherapy (850 rad, given 
on three alternate days), cryosurgery, and tumor ligation. Simple 
amputation of the tumor-bearing hind leg was done in the two 
groups that had surgical excision or preoperative radiotherapy 
and excision. 

Radiation therapy was delivered with a 300 kVp General Elec- 
tric maxitron run at 20mA with 2.0 mm Cu filtration, resulting 
in a half-value layer of 1.88 mm Cu and a dose rate of 30 rad/min 
at a target-skin distance of 100 cm. Animals were anesthetized 
with ketamine HC1 (125 mg/kg), and their legs were restricted 
in a lucite jig for all local tumor radiation schedules. 

Cryosurgery was performed by repetitive freezing with liquid 
nitrogen (— 190°C) and slow thawing of the tumor three times 
using standard clinical equipment (Brynell). Thermocouples were 
used to measure the temperature of the tissues underneath the 
tumors. A temperature of at least — 20°C was reached in each 
freezing. Tumor ligation was performed with a silk ligature which 
was removed 24 hr later. A group of 11 mice not inoculated with 
tumor served as a control for the later tumor challenge. 

All mice, including the control group, were challenged 4 weeks 
later with 10” Meth A fibrosarcoma cells inoculated intradermally 
in the untreated leg. Two-dimensional caliper measurements 
were taken twice a week on all resulting tumors. The measure- 
ments were made at the maximum and minimum diameters (D 
and d) of the tumor, taking into account the double thickness 
of the skin overlying the tumor (2 X 0.5 mm), which was sub- 
tracted from the measurement. The volume of the tumor (mm?) 
was calculated from the formula of Frindel et al. [5]: 
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Two of original 10 in group died and were not evaluable. 


Results 


The success rate in achieving local tumor control 4 
weeks after primary therapy for each of the treatment 
groups is shown in table 1. All 10 animals that received 
low dose palliative radiotherapy had growing tumors at 
that time, whereas the success rate ranged from 71% to 
89% in the other groups. Animals that developed local 
recurrence after failure of any treatment were set apart for 
subsequent challenge as a separate group. The mice free 
of tumor were then challenged with 107 Meth A cells 
intradermally in the leg contralateral to the primary tumor 
site. 
All animals in every treatment group developed 3-4 mm 
tumors within the first 4-5 days after challenge; subse- 
quently these tumors regressed or progressively grew, 
depending on the form of treatment. None of the eight 
mice in the tumor ligation group developed tumors after 
challenge with Meth A, whereas all mice with residual 
tumor (low dose radiotherapy and recurrent tumor groups) 
developed tumors at the site of challenge (table 2). In 
comparison, 25%-35% of the mice in each of the other 
treatment groups developed growing tumors. The rate of 
growth of tumors after tumor challenge was equally rapid 
(similar to growth in controls) in the mice that had per- 
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EROMNON EEEL L LEETE re TTIE TETT 12 3 25 sistent tumor following palliative radiotherapy, or those 
oa PRE RE RAR HER Ram a a dl - a that had locally recurrent tumor after other therapy (fig. 
feeds ose TAES oa a0 1). In the mice treated by excision, cryosurgery, or high 
ee ee S dose radiation therapy tumor growth was delayed, but the 
rate eventually became comparable to the control tumor 


growth rate. Tumor growth was delayed the longest in the 
mice that had combined preoperative radiotherapy 


and excision. 


Discussion 


The advantages of cryosurgery in increasing the tumor 
specific immunity of the host to the development of later 
metastases have been reported [1, 2]. Cryosurgery was 
found to be superior to excision as primary treatment in 
stimulating host resistance to tumor challenge in mice 
initially treated for mammary cancer or chemically induced 
fibrosarcoma [2, 3]. A clinical report suggested augmen- 
tation of tumor immunity by freezing, in which there was 
regression of pulmonary metastases following cryosurgery 
of a primary prostate cancer [6]. We were unable to 
demonstrate a difference in host immunity to tumor chal- 

lenge following treatment with surgical excision, cryo- 

surgery, preoperative radiation therapy followed by 
excision, or primary treatment by radical high-dose radi- 
ation. Discrepancies in the results between our work and 
that by Neel et al. [2] may in part be due to the fact that 
in their study, mice were challenged with a number of 
tumor cells equal to or less than the immunizing dose of 
cells (10° or less); in our study, the number of tumor cells 
used for challenge was 10 times the immunizing dose 
(107). However, the number of cells we used for challenge 
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did not generally overwhelm the specific tumor immunity 
of the mice challenged, since only 25% of these mice 
previously sensitized by growing Meth A fibrosarcoma 
latér grew the tumor cells used for challenge. 

Tumor ligation appeared to elicit the strongest host 
resistance to challenge with Meth A of the various treat- 
ment methods, which is consistent with previous reports 
[2, 3]. The reasons are speculative, but may be related to 
the way tumor ligation releases tumor antigens into the 
host, potentiating immunity to further challenge. Whatever 
the reasons, tumor ligation is not a feasible clinical 
treatment for human cancer. 

Mice that had either persistent tumor after low dose 
irradiation or recurrent disease after failure of other 
methods were very susceptible to tumor challenge, similar 
to the controls. This finding may be related to the “eclipse 
phenomenon” where defects in tumor-specific cell-medi- 
ated immunity are associated with growing tumors [7-9]. 
The presence of residual tumor seems to depress the 
concomitant immunity of the host. Competent tumor 
immunity can be restored by complete excision of the 
tumor [7-12]. Several explanations for the impairment of 
immunity in these circumstances have been proposed. 
The residual antigenic tumor mass may act like a sponge, 
absorbing the specific resistance factors as soon as they 
are formed [13]. Others have postulated the presence of 
immune serum factors (antibody) which can enhance 
tumor growth by blocking or inhibiting cellular immune 
reactions to the tumor [14]. Circulating tumor antigen in 
excess [11, 12] or the presence of immune complexes 
may be another factor in the impairment of host immune 
resistance [12, 15]. 

We conclude from this study that tumor-specific trans- 
plantation immunity to Meth A fibrosarcoma was not 
uniquely augmented by any of the clinically feasible 
methods of treatment. 
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Interstitial Radiation in the Treatment of Carcinoma 


of the Tonsillar Region 


DAVID D. BEILER! 


From 1964 to 1972, 69 patients were treated for car- 
cinoma of the tonsillar region; all have been followed 
for at least 4 years. Sixteen patients (23%) had second 
primaries, and in 11 they were clearly the cause of death. 
No irradiated patient has died from primary recurrence 
after 2 years. The overall 3 year determinate survival rate 
(NED) for patients treated curatively was 63% (32/51). 

Twenty-four patients had interstitial implants after pre- 
liminary external radiation (usually 4,000 rad in 4 weeks). 
Local control (2+ years) was obtained in at least 82% 
(18/22); two clearly had recurrence. Of 12 stage | or II 
patients, 11 survived at least 2 years without evidence of 
disease; of 12 stage Ill or IV patients, seven did. Survival 
could have been improved by more aggressive manage- 
ment of neck nodes, as shown by results for the patients 
treated since 1969. While small superficial ulcers fre- 
quently occurred in the group with implants, all healed 
spontaneously in 1-6 months; there were no serious 
complications. The main advantages of implantation are 
reduction in serious complications and xerostomia. 


In the United States, most carcinomas of the tonsil and 
palatine arch are treated with external megavoltage ra- 
diation. When the radiation dose is high enough results 
are good [1]. However, severe xerostomia often occurs, 
and with higher doses the incidence of severe com- 
plications increases. 

This paper reviews the results of a technique utilizing 
a combination of external radiation with interstitial radon 
and radium implants in the treatment of cancers of the 
tonsillar region. This technique was described by Bloedorn 
et al. [2] and more recently by Seydel and Scholl, [3]. 
Emphasis is on control at the primary site since neck node 
metastases were often not biopsied and were treated in a 
variety of ways. Data are presented on the entire group 
as well as those treated in part by interstitial implants. 


Subjects and Methods 


Clinical Material 


From 1964 to 1972, 69 patients with carcinoma of the 
tonsillar region were treated at Geisinger Medical Center. The 
distribution of patients by T and N stages on presentation 
(American Joint Committee staging system) is shown in figure 
1. Because two-thirds of the patients had tonsillar tumors, the 
N staging for the pharynx was used for all cases. Fixed nodes are 
N2 and there is no N3 category. While we think the M. D. 
Anderson Hospital staging system is preferable, we were not 
using it during this period. More than half of the patients (58%) 
had clinically positive nodes on presentation, and 59% had 
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advanced disease (T3 and/or N2). All patients have been 
followed for a minimum of 4 years. 

Of the 69 patients, one was not treated because of a con- 
comitant inoperable carcinoma of the esophagus; nine others 
received only palliative treatment because of advanced disease 
and/ or second primaries; 11 were treated primarily surgically; 
and the remaining 48 patients were treated with radiotherapy 
with curative intent (fig. 1). Half of the latter (24) had interstitial 
implants as part of their radiotherapy. Since this was not a 
randomized series, the implanted group cannot be compared 
directly to the others. In general, the patients selected for im- 
plants had a somewhat more favorable prognosis, although 12 
of them had advanced disease (T3 or N2). 

Of the 24 patiénts receiving implants, 16 were classified as 
having primary tumor in the tonsil and eight in the palatine 
arch; however, six rather massive T3 lesions were difficult to 
classify. Sixteen of the 69 patients (23%) had second primaries 
simultaneously or within 5 years. At least 11 died from the 
second primary. It is interesting that none of the second pri- 
maries occurred in the larynx and only two in the lung, while 
eight were in the.mouth, pyriform sinus, and esophagus. 


Treatment Technique 


External radiation was given with either cobalt or a 4 MeV 
linac. Treatment fields usually included the primary tumor and 
the upper third of the neck with parallel opposed ports loaded 
2:1 favoring the involved side; when the tumor approached mid- 
line, a 1:1 ratio was used. The high posterior cervical chain was 
usually included in the ipsilateral port only, but it was sometimes 
not covered in necks without nodal involvement, especially in 
tumors of the retromolar trigone or anterior pillar. The lower 
ipsilateral neck was given 5,000 rad only when the neck nodes 
were Clinically positive, and then in only eight patients. 

Most of the patients received a preimplantation external 
radiation tumor dose of 4,000 or 5,000 rad. In general, the 
higher doses were used for the more advanced primary tumors 
or for patients with clinically positive nodes. In more recent 
years, more of the patients have received 5,000 rad to the 
primary tumor prior to the implant. The implant was usually 
delayed for 1—2 weeks to allow partial subsidence of the 
radiation reaction. 

All patients in the group with implants had a radon seed im- 
plant covering the involved portion of the palatine arch and tonsil 
(fig. 2A). If the tumor extended close to or into the glossopalatine 
sulcus or tongue, a single or double plane radium implant was 
carried out (figs. 2B and 2C). Fifteen of the 24 had radium 
implants. When there was a definite tumor in the sulcus, the dose 
was sometimes boosted there with one or more crossing needles 
(fig. 2C). Often the tongue implant may be considered to be 
crossed by radon in the palate. When radon alone was used, a 
row of seeds was placed along the glossotonsillar sulcus, Right 
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Fig. 1.—Distribution of treatment methods by T and N stage. All 


patients treated primarily by surgery had lesions of retromolar trigone 
and/or palatine arch. 


angle radon implanters are used to better control the depth of 
the insertion and to avoid having the puncture site right over 
the seed. 

The radon implant is obviously in an irregular area, but for 
practical purposes it can reasonably be assumed to be a curved 
plane. (The tumor is flattened or gone by the time of the implant). 
Measurements with a small probe in the operating room before 
and after the radium implant are helpful checks on the radon 
calculation. From 10 to 20 seeds are required with a strength of 
0.1 mCi/1,200 rad desired (usually 0.2-0.3 mCi). 

The desired total dose (including external radiation) was from 
6,500 rad for early lesions to 8,000 rad for advanced disease. 
The radium portion of the implants all fell within these limits 
except for three between 6,000 and 6,500 rad. The radon doses 
were more variable; only half fell within these dose limits. The 
calculated total doses (including external beam) varied from 
5,900 to 13,000 rad; only three were under 6,500 rad while 
nine were over 8,000 rad. Of course, the tissue volumes re- 
ceiving these high doses were small and the total time relatively 
long (5—6 weeks plus radon decay). 


Results 


Crude and determinate survival data at 2 and 3 years 


BEILER 


TABLE 1 
Survival Data for Total Group 


2 Years 3 Years 
Survival Data No. % No. % 
Crude...........37/69 54 32/69 46 
Determinate*..... 37/55 67 32/51 63 


* Omitting those given only palliative treatment, those 
dying from second primaries, and those dying from 
intercurrent disease while free of recurrence. 


TABLE 2 
Local Control Data for Implanted Group 


NED Local 
Primary Tumor No. > 2 Years Control 
Li oe 6 5 0/9” 
Ekari w Oe HTT 
Se EN i0 6 6/10ł 
Total. 24 18175) 18/22 (82) 





Note. — Numbers in parentheses are percentages. 

* One failed in neck at 22 months with local control. 
One failed in neck at 15 months with local control. 
Two had local recurrence and two died after 7 and 9 

months (one from neck surgery and other of unknown 
Cause) with no apparent local tumor. 


are shown in table 1. Only four of the 69 patients have 
died of their original cancer after 2 years, and three of 
these died between 3 and 5 years. Hence, 89% of the 
cancer deaths (omitting second primaries) occurred 
within 3 years and 85% within 2 years. 

Survival curves for the total group and for the implanted 
group are shown in figure 3. While the entire group has 
a projected 5 year survival rate of 38% by the standard 
life table method, the rate is 62% when those treated only 
palliatively are excluded and those dying from intercurrent 
disease or second primaries are treated as withdrawn in 
the year of death. Obviously, most of the drop in survival 
after 2 years is due to factors other than the original 
cancer. 

The corresponding curves for the implanted group 
coincide for the first 2 years, since there were no deaths 
from intercurrent disease during this period. After 2 years 
there were no cancer deaths in the implanted group, so 
the modified life table curve is horizontal, showing 75% 
survival at 5 years, while the standard curve shows 
61% survival. 

In the entire series only one patient died after 2 years 
(26 months) with evidence of tumor at the primary site. 
This patient, treated surgically for a tumor of the retro- 
molar trigone and anterior tonsillar pillar, had recurrence 
at 1 year at both the primary site and neck. Regardless of 
treatment method, no patient has had local recurrence 
after 18 months. 

Local control data for the implanted group are shown in 
table 2. There was no local recurrence for any of the T1 or 
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T2 patients, although two of them could not be evaluated 
at 2 years because they died at 15 months and 22 months 
of uncontrolled neck disease (with apparent local control). 
Of the 10 partients with T3 disease, only two had local 
recurrence; the other two died at 7 and 9 months without 
evidence of local recurrence. Thus the local control rate 
in the implanted group was at least 82% (18/22). 
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Fig. 2.—Implant technique after external radiation dose to tumor of 
4,000-5,000 rad. A, Radon alone. B, Radon plus single plane of needles. 
C, Radon plus two-plane implant with crossing needles when tongue 
more involved. Extra crossing needle boosting dose in glossopalatine 
sulcus and lateral crossing needle were removed early because implant 
too hot. Local control obtained in all three cases. 





Table 3 shows the 2 year disease-free survivial rates for 
the implanted group by T and N stage. The only T1 patient 
who did not achieve 2 year disease-free status had a fixed 
upper neck mass (N2). An incisional biopsy of the large 
mass had been performed elsewhere which was infected 
and draining when we first saw him. 

The T2 N1 failure had inadequate treatment to the neck. 
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z TABLE 3 100% 
2 Year Disease-free Survival 
Rates for Implanted Group 
— 
NO N1 N2 
Posce a p 80% 
| EEEN E SPE PE 6/6 1/2 O O 
W66s02k Gi cteedeann Oe 3/6 O zZ 
AAE SENS T EE = 
Note. — 2 year disease-free survival rate by stage: stages > 
| and Il, 11/12; stages Ill and IV, 7/12. > 
~ 
z 60% 
TABLE 4 
Failures in Implanted Group T 
< 
N Stage 1964-1968 1969-1972 = 
LJ 
À E TE es DERT 1/6 0/6 O 40% 
Ni and N2...... 4... 4/5 1/7 iT 
WO PTEE TA 5/11 1/13 A. 
TABLE 5 


Relation between Ulceration and Total Dose 


Total Dose 
< 7,000 >8000 
No. Rad Rad 
Ulceration.......... 10 O 6 
No ulceration.. ...... 13 8 1 


* External and interstitial. 


The only failure in stages | and Il was a massive tumor 
(T3 NO) extending across the midline of the tongue and 
soft palate. Biopsies of the tongue at 8 and 9 months were 
negative, but the patient died 2 weeks after a radical neck 
dissection for suspected recurrence. No tumor was found, 
and there was no autopsy. Hence this was essentially a 
surgical death. 

Of the patients with implants who were alive at 2 years, 
only four have died before 5 years: three from second 
primaries (stomach, esophagus, and lymphoma) and one 
from congestive heart failure. Another died from a second 
primary after 5 years. None has had a recurrence of the 
primary tumor. One had recurrence in the neck outside 
of the treated area almost 4 years after treatment. This 
was treated with excision plus radiation and he is well 
2 years later. 

Patients in the implant group were subdivided into those 
treated before and after 1968. The 1964-1968 group had 
a 2 year disease-free survival rate of 55% (6/11) compared 
to 92% (12/13) for the 1969-1972 group. The improved 
survival was apparently related to better handling of neck 
disease (table 4). 





YEARS AT RISK 


Fig. 3.— Survival curves. Curves A and C are standard actuarial sur- 
vival curves for total group and implanted group, respectively. Curves B 
and D are modified survival curves for total group and implanted group, 
respectively, omitting those given only palliative treatment and treating 
deaths from intercurrent disease in the same way as those withdrawn or 
lost to follow-up. 


The 2 year disease-free survival rate for the implanted 
group with tonsillar tumors was 69% (11/16) compared 
to 87% (7/8) for carcinoma of the palatine arch and retro- 
molar trigone. This difference appeared to be due mainly 
to the greater proportion of advanced tumors in the tonsil- 
lar group. Survival did not correlate with tumor grade. 
Involvement of the tongue was seen in six patients with 
implants, three of whom died from their tumor. 


Complications 


The only frequent complication of the combined ex- 
ternal and interstitial technique in the treatment of carci- 
noma of the tonsillar region was superficial ulceration in 
the area implanted with radon. This occurred in 10 of the 
23 who could be evaluated; in the patient who died, the 
possibility that it represented recurrent tumor could not 
be excluded. All except one of these superficial soft tis- 
sue necroses were 1 cm or less. The time of appearance 
varied from 2 months to 2 years, but only one occurred 
later than 9 months. The mean healing time was 3 months. 
No patient developed bone necrosis, and none required 
resection. This contrasts with reports where external 
irradiation alone was used [1, 4-6]. 

Although there were precipitating causes in some pa- 
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tients (e.g., two wore dentures and two had a history of 
alcoholism), the basic cause of the ulcers seemed to be 
excessive local dose. This may be due to a hot spot in the 
implant. In two patients tiny ulcers resulted from super- 
ficially placed radon seeds eroding through the mucosa. 
Both ulcers were painless and healed within 1 month. 
While ulceration did not correlate well with either the 
external dose or the radon dose, there was a significant 
correlation with the combined total dose (table 5). The 
incidence of ulceration was high when the total dose 
exceeded 8,000 rad. 

Two patients developed rampant dental caries in the 
days before our modern dental care program. A few 
patients complained of dry mouth, but this was always 
mild to moderate and usually improved markedly in a few 
months. The lack of xerostomia following combined 
external and interstitial radiation is illustrated in figure 4. 
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Fig. 4.—W.G., 57-year-old male with exophytic 
Squamous cell carcinoma of right tonsil. A, View show- 
ing involvement of both tonsillar pillars, soft palate to 
midline, and margin of tongue (T3 NO MO). Tumor 
almost disappeared after 5,000 rad in 5 weeks with 
parallel opposed cobalt ports. B, Implantation of soft 
palate, top of tonsillar fossa, and posterior pillar 4 
days later with 20 0.1 mCi radon seeds. Radium planes 
were placed into tongue margin and into tonsillar 
pillars. Lowest crossing needle is booster in sulcus and 
is not in same plane as two needles across pillars. 
Externally placed vertical posterior needle crosses 
tonsillar plane but is too long and probably unneces- 
sary. This implant added about 1,300 rad to tongue, 
tonsillar region, and palate. A 0.5 cm ulcer appeared 
in glossopalatine sulcus 5 months later but healed 
within 1 month. C, Moist mouth. Patient alive and well 
10 years later. 


Discussion 


The main advantage of this technique is that the volume 
of tissue irradiated to a high dose is small. The reduced 
volume permits higher doses to be tolerated, improving 
local control without increasing morbidity. A more 
comfortable mouth is a major benefit. 

The results obtained for this small group can be im- 
proved as shown by the significantly better results in the 
1969-1972 group (table 4). The treatment method out- 
lined can control the disease at least as well as conventional 
external therapy [1, 3, 4, 6-10]. The higher local control 
rates in advanced lesions using higher doses, as reported 
by Shukovsky and Fletcher [1], should be attainable by the 
method reported here if patients not suitable for implants 
are treated entirely with external beam therapy. Those 
unsuited include patients with massive lesions, with infil- 
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tration into the lateral pharyngeal wall posterior to the 
palatine arch, and with infiltration into the soft tissues of 
the neck. Patients with trismus probably should be ex- 
cluded, but moderate involvement of the tongue can be 
handled by interstitial boost. 

Although the rate of superficial ulcers in the implanted 
group seems high (43%), these complications were rel- 
atively insignificant. All healed in 1-6 months. With 
conventional treatment, patients are plagued the rest of 
their lives with dry mouths. 

Clearly the incidence of ulceration could be markedly 
reduced by keeping the total (combined) dose under 8,000 
rad and avoiding hot spots in the implant. We now use a 
portable image amplifier fluoroscope in the operating room 
to aid in the implanting procedure. The incidence of ulcers 
in the 1969-1972 group is only half that seen in the 
earlier patients. Excessive dose can also be avoided by 
performing the implant during rather than at the end of 
external therapy, perhaps after 2,000 rad if there has been 
adequate shrinkage. Then the remaining external therapy 
can be adjusted to allow for the radon dose. This would 
also avoid the problem of having the tumor virtually dis- 
appear by the time of the implant, a problem only partly 
answered by routine pretreatment diagrams and photo- 
graphs. We always implant the original extent of the 
tumor —not the apparent residual extent. 

Most of the failures in advanced lesions were due to 
failure in the neck, not at the primary site; this was 
corrected in later years by more aggressive management 
of cervical disease along the lines suggested by Schneider 
et al. [11]. 
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ADDENDUM 


The original paper presented in May 1975 has been updated to 
January 1977, so that all of the tables are correct. The text has 
also been corrected to January 1977 except that the survival 
curves (fig. 3) have not been redrawn, and the numbers in the 
text referring to them have been left unchanged. Corrected to 
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March 1977, the Berkson-Gage curve for the whole group (A) 
drops to 34% at 5 years; the modified curve (B) to 60%. The 
Berkson-Gage curve for the implanted group (C) would be 58% 
at 5 year and the modified curve (D) 75% (unchanged). 

For the whole group crude survivals at 4 and 5 years by ‘the 
direct method are 39% and 34%, respectively, while the corre- 
sponding survivals for the determinate patients (as defined in 
table 1) are 59% and 55%. 

The differences between the 1964-1968 group and the 
1969-1972 group remain the same, with no new failures. Only 
one implanted patient has died since 1975. She died from a 
stomach cancer at age 90, 46 months after implant, with no 
recurrence. 
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Effect of Ventilation Images on Observer Interpretation 


of Lung Perfusion Examinations 


GORDON L. McLAUGHLIN,! ROBERT W. BURT, BRUNO DePALMA, AND ROBERT GUBLER 


Independent, random, and multiple evaluations by three 
observers of pulmonary perfusion scintiscans with and 
without ventilation scans demonstrated a 39% reduction 
in diagnosis of pulmonary embolism when ventilation 
scans were included. These findings suggest that four of 
10 cases diagnosed as having pulmonary emboli on the 
basis of perfusion imaging procedures alone would have 
the diagnosis changed. 


Perfusion lung scintigraphy, a common procedure for 
diagnosing pulmonary embolism, is associated with high 
false positive and low false negative rates. Specificity of 
the examination for pulmonary embolus is suggested to 
range from 50% to 80% when correlated with pulmonary 
angiography [1, 2]. The value of a ventilation imaging 
procedure in differentiating obstructive airway disease 
from embolic vascular occlusions has been demon- 
strated [3]. lsawa et al. [4] suggested that 50% or more of 
perfusion abnormalities demonstrated on imaging | pro- 
cedures can be explained on the basis of obstructive 
airway disease when correlated with ventilation procedures. 

The correlation between perfusion lung images and 
angiographically demonstrated emboli has been demon- 
strated [1, 2, 5, 6]. In virtually every case angiograhically 
demonstrated emboli are associated with perfusion defects 
identified on properly performed perfusion images. Com- 
bination ventilation-perfusion imaging is associated with 
a lower false positive rate [3, 4, 7, 8]. 

Assuming that combined ventilation-perfusion imaging 
yields a lower number of false positive results, we pro- 
posed the following question: What percentage of typical 
observer interpretations will change (pulmonary embolus 
versus no pulmonary embolus) by the addition of 
ventilation imaging to a perfusion examination, chest 
x-ray, and clinical history sequence? 


Materials and Methods 


Since combined ventilation-perfusion examinations were per- 
formed in all suitable patients in this laboratory, studies done 
over an 8 month period were chosen for analysis. All 176 exam- 
inations were evaluated by the observers; however, only studies 
on 92 patients originally suspected of having pulmonary emboli 
and with a full complement of views were selected for data 
analysis. Data from examinations performed for other reasons 
were discarded. 

A senior radiology resident, a junior staff physician in radi- 
ology, and a senior staff physician with nuclear medicine experi- 
ence were the observers. The three were chosen to approximate 
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varying levels of competence in interpreting lung examinations. 
A fourth individual selected and monitored the examinations, 
placing them under constant viewing conditions and collecting 
the interpretations. The participants had no knowledge of the 
indications for the examination and did not discuss their 
interpretations during the 5 month trial. 

Imaging procedures were generally performed within 48 hr 
of acute episodes suggesting pulmonary emboli. '**Xe ventilation 
imaging was done in all patients just prior to the perfusion 
examination in the posterior view, with first breath, equilibrium, 
and serial 1 min washout images routinely obtained. Perfusion 
imaging was performed with ?9"Tc MAA in anterior, posterior, 
and lateral views. A chest’ x-ray was also obtained at the 
same time. 

All 176 examinations performed during the sample period 
were assigned two random numbers to order them without bias 
for interpretation. The observers were provided perfusion 
images, chest x-rays, blood gases (if available), and a one sen- 
tence clinical history to approximate the usual clinical situation. 
Each study was interpreted twice. Then a random number was 
again assigned to order the same 176 sets of images. Observers 
were provided with the same information with the addition of the 
ventilation images. 

Observers were instructed to make four possible choices or 
combination of choices regarding each study: (1) normal; (2) 
consistent with pulmonary embolism; (3) consistent with other 
lung disease; or (4) indeterminate (no definite diagnosis pos- 
sible). They were also asked to judge the images on a quality 
factor (good, average, or poor). Scans or chest x-rays considered 
of poor quality by two or more examiners were discarded from 
the analysis. It should again be noted that the diagnosis of pul- 
monary embolism and other lung disease could be made on the 
same set of images. 


Results 


Table 1 summarizes the results of the interpretations 
with and without ventilation images for 92 patients clin- 
ically suspected of pulmonary embolism. Interobserver 
consistency was 61%-65% for each pair, and intra- 
observer consistency was 70%-77% for each observer. 
With the addition of the ventilation images, intraobserver 
consistency could not be measured; however, inter- 
observer consistency increased slightly from 64% to 75%. 

Alteration in the diagnoses following the addition of 
ventilation images was statistically significant (P < .005, 
resident and junior staff; P< .05, physician with extensive 
nuclear medicine experience). Overall, the change in 
diagnoses with and without ventilation images was statis- 
tically significant at the .005 level. The incidence of scan 
diagnosis of pulmonary embolism dropped from 47% 
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e TABLE 1 


Scintiscan Diagnoses for Patients Clinically Suspected of 
Pulmonary Embolism - 











Normal and 
Intrinsic Pulmonary 
Trial and Observer Lung Disease Indeterminate Embolism 
No. % No. % No. % 
Perfusion alone: * 
E T a PE 86 47 8 4 90 49 
Observer 2.......... > ae S2- 2B 15 80 43 
ObSErVO? S «ax dais 84 46 10 5 90 49 
Combined......... 247 45 46 #8 260 47 
Perfusion and 
ventilation: T 
Observer 1... sa. sa ess 70 75 1 1 oo JA 
Observer2.......--. 64 68 4 5 25 37 
Observer3........... 56 61 1 1 35 38 
Combined... <.«.. 190 69 6 2 82 29 





Note. — More than one diagnosis possible in the same patient. Differences 
with and without ventilation images significant at .005 level for observers 1 
and 2 and .05 level for observer 3; overall. x? = 44.74, P< .005. 

* Two trials. 

tT One trial. 


(43%-49%) without ventilation images to 29% (24%-38%) 
with them. Similarly, the percentage of indeterminate 
scan diagnosis dropped from 8% to 2%. 


Discussion 


Although ventilation imaging is acknowledged as a 
useful procedure in the diagnosis of pulmonary embolism, 
according to a recent survey it is performed in only about 
7% of pulmonary radionuclide studies [9]. Our data sug- 
gest that it offers significant benefits which outweigh 
the increased cost and inconvenience. All observers 
showed a statistically significant reduction in diagnosis 
of pulmonary embolism with the addition of the ventilation 
image. This reduction was most marked in the more inex- 
perienced observers and was associated with a significant 
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decrease in the number of indeterminate examinations. 
It appears from our data that approximately four of 10 
patients initially diagnosed as having pulmonary embolism 
on the basis of perfusion images, chest x-ray, and clinigal 
history would not have this diagnosis made with the 
addition of a ventilation image. 
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Imaging of Experimental Myocardial Contusion: Observations and 
Pathologic Correlations 


A. C. GONZALEZ,! W. WALDO,? N. HARLAFTIS,2 M. GRAVANIS,? AND P. N. SYMBAS2 


Myocardial contusions of variable severity were experi- 
mentally produced by an air-driven piston or serrated 
clamp in 29 dogs. Two °°™Tc-labeled bone-seeking agents 
(°°"Tc pyrophosphate and °%™Tc tetracycline) were used 
with cardiac scintigraphy to determine the sensitivity of 
these agents in detecting different degrees of myocardial 
damage. Results showed that °°"Tc tetracycline was not 
a suitable scanning agent. °°"Tc pyrophosphate produced 
positive scans in cases of complete (or nearly complete) 
transmural myocardial necrosis. Positive cardiac scans in 
clinical myocardial contusion may indicate the severity 
of the lesions and have prognostic significance. 


Radionuclide imaging of myocardial contusions with 
°9™T c-labeled bone-seeking agents has been reported by 
Go et al. {1, 2]. The purpose of this investigation was to 
test the sensitivity of these imaging agents to different 
degrees of myocardial damage. Using a model of experi- 
mentally produced contusions of variable severity, we 
studied and correlated the pathologic changes with the 
radionuclide images. 


Materials and Methods 


A group of 29 mongrel dogs, under intravenous sodium pento- 
thal general anesthesia, underwent baseline cardiac scintigraphy. 
The imaging agents used were °°™MTc stanous pyrophosphate 
(Squibb & Sons, Princeton, N.J.) or 9°"Tc tetracycline (Diag- 
nostic Isotopes, Inc., Saddle River, N.J.) administered intra- 
venously in doses of 20 mCi and 30 mCi, respectively. Prescan 
equilibration was 14-2 hr for pyrophosphate and 24 hr for 
tetracycline. Images were obtained in anterior, lateral, and left 
anterior oblique positions. A Searle HP Pho-gamma camera with 
a high resolution low-energy collimator was used, and the images 
were recorded on Polaroid film. 

After baseline images, the 29 dogs were assigned to one of 
five experimental protocols. Seven dogs were contused with an 
air-driven piston (gun) and scanned with °°™Tc pyrophosphate. 
A total of 12 were contused with a serrated clamp and scanned 
with the same agent; of these, five were sacrificed immediately 
after the 24 hr postcontusion scan. Five animals were contused 
with a clamp and scanned with °°™Tc tetracycline, and five 
served as controls, receiving a baseline 9°"Tc pyrophosphate 
scan, thoracotomy, no contusion, and routine postoperative 
scans. Imaging was repeated at 24 hr, 7 days, and 14 days 
after contusion, except for the group sacrificed immediately 
after the 24 hr images. 

Using sterile technique and under general anesthesia, con- 
tusion was done through a midsternotomy thoractomy incision. 
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The left ventricle was identified and then contused as described. 
With the air-driven plunger, 1,055-2,109 kg/cm? was delivered 
to the left ventricle. Using the clamp, the anterolateral left 
ventricle was firmly compressed. By either method, the con- 
tusion maneuver was repeated until the left ventricle showed 
superficial ecchymoses. The contused area was then marked 
with three metallic clips for recognition at the time of pathologic 
sectioning. At the end of the scanning schedule the animals 
were sacrificed; their hearts were fixed in formalin for a minimum 
of 24 hr. Microscopic sections were obtained for staining with 
hematoxylin and eosin. 

The degree of myocardial damage was classified pathologically 
into five types. 

Type O. Minimal pericardial reaction with or without myo- 
cardial reaction; inflammatory response confined to the outer 
two-thirds of the ventricular myocardium. 

Type 7. Pericardial and myocardial reaction with inflammatory 
changes and fibrosis extending into the inner third of the 
myocardium. 

Type 2. Pericardial and myocardial inflammatory changes with 
linear transmural scar and focal subendocardial fibrosis. 

Type 3. Pericardial and myocardial inflammatory reaction with 
fibrosis and transmural scar. Moderate endocardial! fibrosis in 
the same location. 

Type 4. Pericardial and myocardial inflammatory reaction 
(acute or chronic), with fibrosis, transmural scar, or medium 
to large subendocardial fibrosis: or, in the animals sacrificed 24 
hr after contusion, transmural hemorrhage with extensive acute 
inflammatory reaction with or without mural and subendocardial 
acute thrombus. 


Results 


The results of scanning are summarized in table 1. 
There were 12 positive and 12 negative scans. In animals 
contused with the air-driven piston, there was only one 
positive 24 hr scan. However, with one exception, all 
animals contused with serrated clamps showed distinctly 
positive scans 24 hr after contusion (fig. 1). All the images 
except one reverted to normal by the seventh postcon- 
tusion day; in the single exception, the image was only 
slightly positive on day 7 and became negative by day 14. 
All tetracycline scans failed to demonstrate uptake of the 
radionuclide in the area of the contusion. 

The scans and histologic findings were correlated (table 
1). All except one of the ?%"Tc pyrophosphate scans of 
type O pathologic reactions were negative. The exception 
could reflect poor sampling of the pathologic specimen. 
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TABLE 1 


Summary of Experimental Results 








Agent and Type Pathologic No. Image 


èe of Contusion Type Animals Negative Positive 





99MTc-pyrophosphate: 


Control (no contusion) ... ... 5 5 O 
as Se ct ae ea ee O 7 6 1 
w EEE A ET 4 F; O 7 
3 2 O 2 
2 1 O 1 
1 1 O 1 
O 1 1 O 
°°mT c-tetracycline, 
0) AREE EE TEE 4 5 9 O 





On the other hand, all ?™Tc pyrophosphate scans of type 
1—4 reactions were positive. The five tetracycline scans 
(type 4 chronic reactions) were negative. 


Discussion 


Since Bonte et al. [3] reported on imaging of acute 
myocardial infarction with bone-seeking agents, other 
investigators [1, 2] have used these compounds success- 
fully in imaging myocardial contusions. However, the re- 
lation between a positive scan and the degree of severity 
of the contusion has not been established. 

We produced contusions with a pistonlike gun and with 
a serrated clamp. The vector of pressure for the two 
methods was different. The former produced an epicar- 
dium-to-endocardium blow. The latter produced a side-to- 
side and epicardium-to-endocardium pressure combination 
in the heart muscle. These methods resulted in a spectrum 
of myocardial damage which correlated with scan findings. 
When pathologic type O reactions were produced (seven 
by gun and one by clamp), scans were negative with one 
exception. In contrast, all severe contusions (clamp) 
resulted in distinctly positive images. These scans con- 
sistently reverted to normal by 7 days after contusion, 
and all images were negative by day 14. In positive scans 
there was little difficulty in identifying the area of myo- 
cardial uptake. Oblique views helped differentiate possible 
artifacts. 

The most consistent pathologic finding in positive cases 
was extension of contusion beyond the outer two-thirds 
of the ventricular wall. With one exception these showed 
various degrees of transmural involvement. The subendo- 
cardium was involved to a variable degree by fibrosis and/ 
or acute necrosis, but there was not clear correlation with 
positivity of image and extent of the lesion. The width of 
transmural extension, whether in the form of linear scars 
or extensive broad bands of fibrosis, did not influence the 
degree of image positivity. Further, the presence of a 
submural thrombus, large or small, acute or organized, 
seemed to bear little relation to positivity of the image or 
its reversion to negative. Microscopic tissue calcification 
bore no relation to image positivity. 


Conclusions 


92™T ¢ pyrophosphate produced a distinctly positive scan 
in instances of complete or almost complete transmural 








Fig. 1.—Control (A) and 24 hr (8) postcontusion scans of chest of 
dog. Top to bottom, Anterior, lateral, and oblique views of 9°™Tc pyro- 
phosphate scans showing area of contusion in midthorax in all three 
views despite intense uptake of radionuclide by bones. 


myocardial necrosis. Lesions with less depth through the 
myocardium were generally not detected. The presence 
or absence of myocardial calcifications, subendocardial 
involvement, or thrombus in the lesion did not affect the 
positivity of the image, nor did uptake of radionuclide by 
the ribs or soft tissues impede identification of the con- 
tusion. There was no significantly abnormal radionuclide 
uptake in the area of the thoracotomy wound. sid ( 
tetracycline was not a suitable scanning agent. 

It can be inferred from these results that positive cardiac 
scans in clinical myocardial contusion may be an index of 
the severity of the lesion. As such, the positivity of the 
scan may be of prognostic significance. 
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Case Reports 


‘ Embolic Control of Superior Mesenteric Artery Hemorrhage 
Caused by Abdominal Abscesses 


KYUNG J. CHO! AND STEWART R. REUTER? 


Selective embolization has become an important method 
for controlling arterial hemorrhage. In the gastrointestinal 
tract, it has been most useful in patients with bleeding 
gastric duodenal ulcers [1, 2]. Mesenteric embolization 
has generally been avoided for fear of ischemia and bowel 
necrosis. However, our experience in two patients with 
massive hemorrhage from mesenteric artery branches 
eroded by abdominal abscesses indicates that selective 
embolization has a role in certain patients with life- 
threatening hemorrhage. 


Case Reports 
Case 7 


A 48-year-old man was referred to the University of Michigan 
Medical Center because of an abdominal aneurysm. At surgery 
an aneurysm 12.0 cm in diameter was surrounded by an inflam- 
matory reaction, with many adhesions to the mesocolon and to 
the second, third, and fourth portions of the duodenum. The 
aneurysm was resected and an aortoiliac Dacron bypass graft 
was performed. The postoperative course was complicated by 
continuous fever, abdominal distention, and tenderness. Eleven 
days after surgery a large right flank and retroperitoneal abscess 
was detected by ultrasound and drained. Nine days later bright 
red blood appeared in the nasogastric tube and in the right flank 
drains. Endoscopy demonstrated perforation in the third portion 
of the duodenum. 

Exploratory surgery revealed that the aortoiliac graft was 
infected. It was removed and the duodenal perforation was 
closed. Blood flow to the lower extremities was reestablished 
with left axillofemoral and femorofemoral grafts. The patient 
continued to have intermittent bleeding into the gastrointestinal 
tract and through the cutaneous drains. Four weeks after the 
second operation he developed massive hemorrhage and shock, 
and received 12 units of blood. Angiography from the right 
axillary artery determined the site of bleeding to be the right 
colic artery (fig. 1A). 

Massive Hemorrhage, infection, and sepsis made the patient 
a poor operative risk. Therefore, embolization was selected to 
control the bleeding in spite of the risk of bowel infarction. 
Several 3 mm Gelfoam cubes were injected selectively into the 
right colic artery. Since these passed through the bleeding artery 
into the abscess cavity, the right colic artery was finally occluded 
with a 3 X 3 X 20 mm piece of Gelfoam (fig. 18). The bleeding 
was controlled and the patient became stable with a slowly 
rising hematocrit. 

A repeat angiogram 8 hr after embolization revealed throm- 
bosis of the right colic artery back to its origin and occlusion of 
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the ileocolic artery (fig. 1C). No sign of bowel necrosis appeared 
during the ensuing week. However, the patient's clinical course 
remained unstable with both hypotension and sepsis, and he 
died 4 days after embolization. At autopsy, careful examination 
of the right colon revealed no evidence of infarction. 


Case 2 


A 36-year-old man with a 20 year history of alcoholism was 
admitted to Wayne County General Hospital because of acute 
upper abdominal pain, nausea, and vomiting. There was no 
hematemesis or melena. Physical examination revealed a dia- 
phoretic, acutely ill man with a temperature of 39.2°C: heart 
rate, 146/min; blood pressure, 130/70 mm Hg; and respiration, 
28/min. His abdomen was distended and diffusely tender. The 
blood sugar was 400; serum amylase, 3,780 U; and hematocrit, 
51%. A B-mode ultrasonic scan demonstrated a large edematous 
pancreas with no pseudocyst or abscess. The patient was treated 
conservatively with antibiotics, nasogastric suction, and 2 g 
SoluMedrol intravenously every 8 hr. 

During the first week of hospitalization, he continued to have 
spiking fever and developed respiratory failure. An exploratory 
laparotomy revealed hemorrhagic pancreatitis. The spleen and 
about 80% of the pancreas were removed. During the next 2 
weeks he continued to have spiking fever and sepsis. 

Reexploration of the abdomen revealed a large left upper 
quadrant abscess. After the abscess was drained, the patient 
developed massive hemorrhage into the abscess cavity from 
the first jejunal branch (fig. 2A). The catheter was placed selec- 
tively into the first jejunal branch and an infusion of pitressin was 
started. However, after 1/4 hr of infusion at a rate of 0.4 IU/min, 
bleeding was not controlled. Despite massive blood replacement, 
the patient required vasopressors to maintain blood pressure. 
The bleeding artery was therefore embolized with 0.6 ml auto- 
genous clot mixed with Amicar, which controlled the bleeding 
(fig. 2B). 

During the next 2 weeks no recurrent bleeding or signs of 
bowel ischemia appeared. A repeat angiogram 2 weeks after 
embolization demonstrated that the previously occluded jejunal 
artery had again become patent (fig. 2C). However, the patient's 
clinical condition deteriorated rapidly and he died in septic shock. 
Autopsy revealed no evidence of intestinal infarction. 


Discussion 


To date, embolization of the gastrointestinal tract has 
been used almost exclusively in the stomach and duo- 
denum, organs with a rich collateral blood supply. Al- 
though the small bowel and colon also have a reasonable 
potential collateral blood supply, most investigators have 
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avoided mesenteric embolization for fear of bowel 
ischemia. Bookstein et al. [2] embolized the jejunal and 
ileal branches of the superior mesenteric artery with 
Oxycel clot in three patients with gastrointestinal hemer- 
rhage. One of their patients developed evidence of bowel 
ischemia after injection of 0.3 ml of Oxycel clot into the 
first jejunal artery for a bleeding marginal ulcer. The patient 
was well 32 weeks after embolization. 

Goldstein et al. [3] embolized the inferior mesenteric 
artery branches with autologous tissue in a patient with 
massive rectal hemorrhage. Their patient had local abdom- 
inal pain following embolization. Autopsy 4 months after 
embolization showed no evidence of bowel infarction, and 
the previously embolized mesenteric arterial branches 
were partially recanalized. 

Fortunately, the mesenteric arteries are very responsive 
to the vasoconstrictive effects of vasopressin. Excellent 
results in controlling small bowel and colonic hemorrhage 
by vasopressin infusion have been reported [4]. On oc- 
casion, however, the bleeding artery is so large that vaso- 
pressin is not effective. Vasopressin infusion was tried un- 
successfully in one of our patients. In the other, the j 
bleeding artery was a major branch of the right colic 
artery, and the patient bled so rapidly that it was elected 
to go directly to embolization. In general, the choice in 
this situation is between surgery and embolization, and 
the surgeons rejected surgery; without embolization, the 
patients would have exsanguinated. It should be mentioned 
that risk of bowel ischemia or infarction is also present 
with vasopressin infusion [5, 6]. 

The embolic material of choice in the gastrointestinal 
tract is probably autogenous blood clot, with or without 
Amicar (Epsilon aminocaproic acid) [7]. The results of 
animal experiments indicated that most embolized auto- 
genous clot is lysed within a few hours [8]. More perma- 
nent embolic materials (e.g., Gelfoam or Oxycel) can be 
used as a backup if the blood does not clot or if the injected 
blood clots pass through the bleeding artery. In one of our 
patients, the blood clot effectively occluded the bleeding 
site; in the other, even small pieces of Gelfoam passed 
through into the abscess cavity. When the latter problem 
develops, longer lengths of Gelfoam plugs can be used 
until the artery is finally blocked. A permanent occluding 
agent (e.g., isobutyl-2-cyanoacrylate [9] or Ivalon [10]) 
should probably not be used in the gastrointestinal tract 
and certainly not in the mesenteric circulation. 

Although our two patients died 4 days and 2 weeks 


<— 


Fig. 1.—Case 1. A, Right colic angiogram done from right axillary 
artery showing active arterial bleeding into abscess cavity (arrow). B, 
Repeat right colic angiogram following emoblization with 3 X 3 X 20 
mm plug of Gelfoam showing occluded proximal right colic artery (arrow). 
Contrast medium remains in abscess cavity from control angiogram prior 
to embolization. C, Superior mesenteric angiogram 8 hr after embolization 
showing persistent occlusion at origin of right colic artery (arrow). 
lleocolic artery also occluded. 
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following embolization, there were no signs of mesenteric 
ischemia or bowel necrosis. The patients died of systemic 
sepsis related to their abscesses. As has been shown by 
Bgokstein et al. [2], bowel ischemia is a potential com- 
plication of mesenteric embolization. However, this risk 
must be weighed against potential Surgical mortality, 
particularly in patients with massive bleeding into abscess 
Cavities. When this comparison is made, selective mesen- 
teric embolization is an acceptable means of controlling 
the bleeding in this type of patient. 
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Fig. 2.—Case 2. A, Selective jejunal angiogram showing extravasation 
of contrast into abscess Cavity (arrow). B, Superior mesenteric angio- 
gram after embolization with 0.6 ml Amicar mixed blood clot. Proximal 
jejunal artery occluded (arrow). C, Superior mesenteric angiogram 2 
weeks after embolization showing that previously occluded jejunal 
artery is again patent (arrow). 











Heterotopic Pancreas Diagnosed by Cannulation and Duct Study 


° CHARLES A. ROHRMANN, JR., JOSEPH H. DELANEY, JR.,! AND ROBERT L. PROTELL? 


Heterotopic pancreatic tissue in the stomach is suggested 
by the radiographic demonstration of a smooth extra- 
mucosal defect with a central depression or umbilication. 
However, precise radiologic diagnosis is possible only 
when the rudimentary ductal structures are opacified by 
refluxed barium [1-5]. Because standard radiologic and 
endoscopic techniques often cannot differentiate hetero- 
topic pancreas from other extramucosal gastric tumors, 
we propose a combined endoscopic-radiologic technique 
for demonstrating these excretory ductal structures and 
establishing a confident nonoperative diagnosis. 

Heterotopic pancreatic tissue characteristically occurs 
as a firm, centrally umbilicated, finely lobulated 1.0-2.0 
cm nodule [4, 6]. The majority are located within 5.0-6.0 
cm of the pylorus, are submucosal, and possess a rudi- 
mentary ductal system which communicates with the 
gastric lumen in 75% of cases [4]. The ductal system may 
be dilated [7, 8], branched [9], and more than 1.0 cm long 
[3]. Histologically, aberrant pancreatic tissue shows all 
the elements of the normal pancreas inciuding acini, ducts, 
and islet cells [8]. The ducts are often more abundant and 
haphazard than in the normal pancreas (6, 9]. Almost all 
diseases known to affect the pancreas can occur in the 
ectopic pancreas including cysts, hemorrhage, 
inflammation, and neoplasia [7, 8]. 


Case Report 


A 39-year-old female complained of gradually increasing sub- 
sternal burning, epigastric discomfort, nausea, and eructation 
for 6 months. The symptoms were unrelated to food ingestion, 
position, exercise, or stress; they were minimally ameliorated by 
antacids, and unaccompanied by weight loss, anorexia, fever, 
chills, or gastrointestinal blood loss. Physical examination, 
screening laboratory tests, and oral cholecystogram were 
normal. Upper gastrointestinal series revealed a 1.5 cm umbili- 
cated filling defect in the antrum of the stomach (fig. 1). Because 
the patient’s symptoms were unexplained and the upper 
gastrointestinal series was abnormal, upper panendoscopy 
was performed. 


Examination Technique 


After hypopharyngeal anesthesia with 2% viscous lidocaine 
and sedation with diazepam, the patient was placed in the left 
lateral decubitus position for fluoroscopy. The ACMI F-8 front- 
viewing upper panendoscope was introduced to a position op- 
posite the submucosal mass, and a 2 mm diameter polyethylene 
catheter was introduced into the opening of the mass. A mixture 
of 60% Renografin and gentamycin (1 mg/ml) was injected 
under fluoroscopic guidance, and spot radiographs were 
obtained. 


Findings 


A 1-2 cm submucosal mass was seen along the posterior wall 
of the greater curvature of the antrum. This lesion was covered 
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with normal mucosa and had an apical depression with a small 
opening in the center. Injection with contrast medium showeG@ a 
rudimentary ductal system comprised of several ectatic irregular 
ducts 1-2 cm long (fig. 2). Upon decannulation, these structures 
drained completely and promptly. 


Discussion 


The clinical significance of heterotopic pancreatic tissue 
in the stomach remains questionable, and these lesions 
are often asymptomatic [1, 3]. The need for definite non- 
operative diagnosis is recognized (4, 6] but not obtained 
reliably with existing modalities [4, 5, 10-16]. The radio- 
graphic demonstration of a polypoid antral abnormality, 
even if umbilicated, introduces a differential diagnosis 
which includes gastric ulcer, intramural neoplasm, ade- 
noma, or carcinoma [2, 6, 7, 16]. The correct diagnosis 
can only be made when biopsy is conclusive or ductal 
structures are opacified [2, 3]. Demonstration of these 
heterotopic ductal structures by barium reflux is rare 
[1, 2, 4, 5, 17], and in only a small number is the diagnosis 
established preoperatively [5, 6]. When seen, the ductal 
structures extend from the central pit 1-2 cm (2, 3], vary 
in width [2, 3, 8], may branch [3], and often terminate in 
club-shaped pouches |1, 2, 3, 17]. By utilizing the combined 
advantages of radiologic imaging and endoscopic opacifi- 
cation of the ductal structures, a nonoperative diagnosis 
of heterotopic pancreatic tissue is possible. A correct 
nonoperative diagnosis may obviate the need for surgery 
or may indicate the appropriate surgical approach [6]. 
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Fig. 1.—Air contrast barium examination of stomach showing 1.5 cm 
umbilicated antral nodule. 
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Fig. 2.— A, Radiograph showing injection of ductal structures. E = endoscope, d = ectatic ducts, c = cannula. B, Film after withdrawal of cannula 
showing contrast material remaining in ectatic ductal structures. 





Renal Choriocarcinoma Metastasis: A Vascular Lesion 


A case of renal choriocarcinoma metastasis is described 
in which arteriography showed a vascular lesion replacing 
almost the entire left renal parenchyma. The demonstra- 
tion of intense vascularity in a renal choriocarcinoma 
metastasis is uncommon. 


Case Report 


C.L., a 29-year-old para 0010, aborted a hydatidiform mole in 
1972 in Hong Kong. Human chorionic gonadotropin (HCG) 
titers remained elevated and she received multiple courses of 
chemotherapy. She was admitted to Downstate Medical Center 
in 1973 for further treatment. Urinary HCG titer was 2,430 
IU/24 hr. Chemotherapy was begun and pelvic arteriography 
showed a small area of neovascularity in the uterine wall. Hyste- 
rectomy and pathologic examination showed a 1.5 cm chorio- 
carcinoma nodule in the myometrium. In 1974 a chest 
radiograph revealed metastatic nodules and in 1975, after 
numerous courses of varied chemotherapeutic agents, her HCG 
titer was still 518 1U/24 hr. 

She refused further treatment and was lost to follow-up until 
1976, when she was readmitted with gross hematuria, a 16.8 
kg weight loss, and a hematocrit of 25. Serum HCG titer was 
greater than 200,000 IU/24 hr. Chest radiograph revealed 
bilateral metastases, and a ??™Tc sulfur colloid liver scan showed 
multiple areas of decreased uptake indicative of metastases. 
Intravenous urography showed no opacification of the left 
kidney and a soft tissue mass in the left pelvis. 

Since obstruction by the pelvic mass was thought to account 
for the absence of renal opacification, a sonogram was obtained 
to determine if hydronephrosis was present. A solid mass re- 
placing the entire left renal parenchyma was found (fig. 1). 
Because of her poor condition, only left selective renal arteri- 
ography was performed. An extremely vascular mass with areas 
of pooling and necrosis was found. Early venous opacification 
was present. The left renal vein was not opacified and collateral 
venous channels were noted (fig. 2). A repeat intravenous uro- 
gram and sonogram were unchanged 3 months later. She is 
currently receiving blood transfusions and chemotherapy. 


Discussion 


Choriocarcinoma, a neoplasm of trophoblastic tissue, is 
characteristically a disease of women in childbearing years. 
Nongestational choriocarcinomas are much less common 
[1]. Metastases to every organ have been documented at 
autopsy. These are characteristically hemorrhagic and 
necrotic. Metastases are primarily hematogenous but 
lymphatic spread and direct extension are noted. The most 
frequent sites of primary metastases are pulmonary and 
vaginal. Once the abdominal viscera, kidneys, and brain 
are involved, the prognosis is invariably fatal [1, 2]. 

The incidence of renal metastases has varied between 
10% and 50%, based on a few large series of terminal 
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patients and on autopsy statistics. An initial presentation 
of renal symptoms, notably hematuria, with or with@ut 
other sites of involvement is uncommon; only three cases 
were noted in 64 women. These three women were initially 
thought to have primary renal cell carcinomas [1-4]. 

Although arteriography of primary uterine choriocarci- 
nomas has been described by numerous authors [5, 6], 
arteriographic demonstration of choriocarcinoma metas- 
tases is infrequent. The classic pattern of uterine chorio- 
carcinoma at arteriography is that of an intensely vascular 
lesion with arteriovenous shunting. This pattern has been 
attributed by some to the decidual reaction of the uterus 
rather than to the primary lesion itself [7]. Pulmonary 
metastases have been studied most frequently and have 
produced a typical pulmonary emboli pattern with tumor 
occlusion of blood vessels [8]. Recently, arteriovenous 
shunting in pulmonary lesions has been reported [9]. 
Patients with cerebral metastases present clinically with 
spontaneous cerebral hemorrhage. The lesion itself may 
be small compared to the large area of hematoma [10]. 

Metastatic renal choriocarcinoma has been described 
as an avascular lesion [11, 12]. Considering the very vas- 
cular angiographic pattern of the primary lesion, this is 
an unexpected finding since most metastatic lesions have 
an angiographic appearance similar to the primary lesion 
[12]. Recently, two women with renal involvement under- 
went angiography; one patient had a tumor blush and the 
other was reported to have a vascular lesion [13, 14]. We 
believe that most choriocarcinoma metastases are initially 
vascular and, with the growth of the tumor and extensive 
hemorrhage and necrosis, a variety of angiographic pat- 
terns will evolve depending upon the stage of the lesion. 
The initial reports of metastatic choriocarcinoma to the 
kidney were most likely late in the evolution of metastasis 
and the bulk of the mass represented hemorrhage. In our 
case and the two previously reported, angiography was 
probably performed earlier in the development of the 
lesion and thus showed a profuse vascular pattern. 

We believe that any young female with hematuria and 
a renal mass (vascular or avascular) thought to represent 
a renal carcinoma should have a screening HCG titer to 
exclude the possibility of choriocarcinoma metastasis. 
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Fig. 1.— Ultrasonography. Prone longitudinal (A) and transverse (8) scans showing left kidney replaced by mass (m) that has heterogeneous echo 


pattern and is sound attenuating (customary sonographic findings of solid soft tissue mass). k = kidney, | = liver. 





Fig. 2.— Selective left renal arteriography. Arterial (A) and midcapillary (8) phases showin 
Areas of pooling present in upper pole; large areas of avascularity also noted, 
collateral shown (arrows). Left renal vein not opacified. 


g large vascular mass replacing left renal parenchyma 
likely representing necrosis and hematoma; early retroperitoneal venous 
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Cerebral Hamartoma Mimicking the Angiographic Appearance of 
Congenital Fusiform Aneurysm 


HAROLD E. OLSSON,’.* ROBERT M. SPITZER,! LUCILLE HEGGENESS,? AND ROUHALLAH JAVID* 


Itehas been established that intracranial lipomas can pro- 
duce vascular ectasia |1, 2]. Cerebral hamartoma, a histo- 
logically related lesion, has not been previously reported 
to be associated with an angiographic appearance resem- 
bling a congenital, nonarteriosclerotic fusiform aneurysm. 
This report presents a patient with a fusiform aneurysm 
shown at angiography and proved at autopsy to be part 
of a cerebral hamartoma. 


Case Report 


L. R., a 41-year-old female, noted sudden onset of severe right 
parietal headache. Nuchal rigidity was found on physical exam- 
ination. There were no focal neurologic findings and no history 
of seizures or mental retardation. Grossly bloody cerebral spinal 
fluid was removed at lumbar puncture. A fusiform aneurysm of 
the left anterior cerebral artery (fig. 1) and a saccular aneurysm 
Orginating from the basilar artery were seen at cerebral angi- 
ography. Magnification and subtraction techniques were not 
used. On the fifteenth hospital day, the patient hemorrhaged 
and died. 

Autopsy showed that a 15 mm saccular aneurysm at the junc- 
tion of the basilar and vertebral arteries had ruptured and pro- 
duced an extensive subarachnoid hemorrhage. The left anterior 
cerebral artery at the level of the anterior communicating artery 
was part of a poorly defined firm mass, 6 mm x 15 mm, which 
adhered to the adjacent frontal lobe cortex. Sections of this mass 
showed a hamartoma including a dilated, thick-walled portion 
of the anterior cerebral artery (3 mm diameter), multiple small 
arteries and veins (50-500 um diameter), smooth muscle 
bundles, and fibrous and fatty tissue (fig. 2). Fibrous tissue and 
blood vessels had invaded the adjacent brain. The fatty tissue 
with small veins extended in the midline from the mass at the 
level of the anterior communicating artery along the entire 
length of the corpus callosum. Granular deposits of calcium were 
noted in focal areas of the cerebral cortex beneath the medial 
portion of the lesion. 


Discussion 


A hamartoma may be defined as a tumorlike malfor- 
mation with faulty embryonal development of cells and 
tissues normally present in an organ. The lesion in this case 
was Classified as a hamartoma because all elements found 
in the lesion, except for the fat, are normally found in the 
meninges. The presence of fat has been convincingly ex- 
plained by Zettner and Netsky [3], who described it as 
Originating from abnormal differentiation of the primitive 
meninx. Although this lesion is histologically related to 
lipomas of the corpus callosum, we hesitate to call it 
simply a lipoma because of the prominence of the vascular 
components (fig. 2B) [4]. It is more closely related to 
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lipomas of the corpus callosum than to hypothalamic 
ganglionic hamartomas which are composed of normal- 
appearing gray matter and result in precocious puberty, 
predominantly in males [5]. 

The dilatation of the anterior cerebral artery as it passed 
through the hamartoma was the angiographically conspic- 
uous feature of this lesion (fig. 1). In view of the close 
histologic similarity between lipomas of the corpus cal- 
losum and the hamartoma described here, it is not sur- 
prising that a dilated vascular structure was incorporated 
within this lesion, since vascular ectasia of branches of 
the anterior cerebral artery have been well described in 
lipomas of the corpus callosum [2]. In those lesions, dilated 
and tortuous vessels were usually found at or distal to 
the genu of the corpus callosum and have been identified 
at autopsy, surgery, and, more recently, at angiography 
[1, 2]. The smooth oval dilatation of the anterior cerebral 
artery in our case accounts for its fusiform aneurysm 
appearance at angiography. 

The correct diagnosis of an angiographically demon- 
strated fusiform aneurysm of the anterior cerebral artery 
is important because congenital fusiform aneurysms tend 
to rupture and may require surgery [6]. In our experience 
an incidentally discovered fusiform aneurysm does not 
warrant surgical therapy. However, in the presence of 
subarachnoid hemorrhage, the differentiation of a fusiform 
aneurysm from a cerebral hamartoma becomes important. 
In the patient with a cerebral hamartoma, surgery should 
be avoided if possible since the danger of surgical removal 
of a lipoma of the corpus callosum has been well docu- 
mented [1]. This is due to its inherent vascularity and incor- 
poration of the anterior cerebral artery. Similar caution 
may apply to a cerebral hamartoma, considering its histo- 
logic similarity to lipomas of the corpus callosum. On the 
other hand, a true bleeding fusiform aneurysm should be 
considered for surgical therapy. 

Certain characteristic histologic features of the ham- 
artoma prove useful in arriving at the correct diagnosis. 
Although the multiple small vascular channels, measuring 
up to 600 um in diameter (fig. 2A), were not visualized at 
angiography (fig. 1), current magnification techniques 
allowing visualization of 100-150 um vessels [7] would 
permit the definition of these structures. The stromal fat 
and minute calcifications extending to the midline and 
along the corpus callosum, although undetected by radio- 
graphs, could be recognized by computed tomography. In 
addition, computed tomography will document the 
presence or absence of localized bleeding in the region 
of the angiographically defined aneurysm. 
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Fig. 1.—Left common carotid angiogram in right posterior oblique 
projection demonstrating smooth fusiform dilatation of proximal portion 
of anterior cerebral artery. 








Fig. 2.—A, Histologic section at low power (X6) showing dilated thick-walled anterior cerebral artery (arrows), numerous small vessels, and fibrous 
tissue penetrating frontal cortex. H and E stain. B, Slightly more medial section showing ectopic muscle bundles (arrow) and fatty tissue (arrowhead) 
to better advantage. Portion of anterior cerebral artery included. H and E stain, X6. 





Parasellar Choristoma 


STEPHEN D. SHOLKOFF,’ CHARLES KERBER,? RICHARD E. CRAMM,? AND LLOYD SILVERMAN* 


Choristoma is a rare parasellar tumor: only 11 antemortem 
cases have been reported [1-6]. We recently encountered 
another and describe its presentation and the radiographic 
findings. 


Case Report 


A 50-year-old male complained of impotence. Clinical exam- 
ination showed normal visual fields and no sign or symptom of 
an intracranial mass. Decreased luteinizing hormone, testo- 
sterone, and follide-stimulating hormone levels were demon- 
strated. Cortisol and compound S response to metapyrine 
stimulation was inadequate. The clinical diagnosis was hypo- 
gonadotrophic hypogonadism with a nonintact hypothalamic- 
pituitary axis. Plain skull films were normal, but a pertechnetate 
brain scan showed increased activity in the suprasellar region. 

Selective cerebral angiography demonstrated posterior dis- 
placement of the basilar artery (fig. 1A), posterior displacement 
of the anterior pontomesencephalic vein, a faint suprasellar 
tumor stain, and elevation of the septal branch of the internal 
cerebral vein (fig. 18). A Ppneumoencephalogram outlined a 
mass extending into the interpeduncular cistern, elevating and 
distorting the anterior recesses of the third ventricle (fig. 2). 

A subtotal removal was effected with about 95% of the tumor 
reportedly removed. This consisted of friable gray-white tissue. 
Light microscopy revealed a vascular tumor composed of sheets 


of large polygonal cells which displayed a strikingly granular 
cytoplasm (fig. 3). The resemblance to granular cell myoblastoma 
was highly characteristic. 


Discussion 


The tumor was thought to be a chromophobe adenoma 
on the initial histologic examination, and it was not until 
the specimen was specially stained that the typical features 
of choristoma were appreciated. Choristomas are rare 
tumors of the stalk and posterior lobe of the pituitary 
gland [7] which have been called granular cell myo- 
blastomas because of their histologic similarity to myo- 
blastomas found in other sites. They most likely arise from 
pituicytes or Schwann cells of the posterior hypophysis 
[8-10]. Islands or nests of these cells are often found at 
autopsy [7, 11-13], but tumors are rarely large enough 
to produce symptoms [7, 14]. 

A choristoma may present either as a primary intrasellar 
mass with suprasellar extension or, as in this Case, as a 
suprasellar lesion primarily. None have been diagnosed 
preoperatively, probably because of their rarity and be- 
cause, like the majority of parasellar masses, they have no 
pathognomonic characteristics. 





Fig. 1.— A, Vertebral arteriogram, lateral view, showing posterior and inferior displacement of apex of basilar artery (arrows). Note secondary down- 


ward compression of posterior cerebral and Superior cerebellar arteries. B, Cerebral angiogram, lateral venous phase, showing upward displacement of 


septal brach of internal cerebral vein (arrows) and tumor blush. 
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Fig. 2.—Pneumoencephalogram, brow-up position, lateral view, show- 
ing mass indenting, compressing, and distorting anterior recesses of 
third ventricle and displacing third ventricle superiorly (open arrows). 
Mass also extends posteriorly and inferiorly into intrapeduncular fossa 
(closed arrows). Note normal sella turcica. 


Clinically, all but one prior case demonstrated de- 
creased visual acuity, varying from temporal scotoma to 
blindness. Our patient’s normal vision was unusual. All 
but one patient exhibited some degree of hypopituitarism. 
The ages ranged from 27 to 69 years, and females 
predominated 2:1. 

Radiographically, several points are of interest. Our 
patient had a normal skull film and normal sella turcica on 
magnified films, illustrating the value of a complete endo- 
crinologic and radiologic examination for suspected para- 
sellar masses, regardless of plain film findings. 
Angiography was grossly abnormal, with the characteristic 
displacement of retrosellar and suprasellar vessels. Four 
of the five previously reported patients who had angiog- 
raphy showed a tumor blush, as did our patient. Elevation 
of the third ventricle was found on five of the prior six 
pneumoencephalograms and was also present in our 
patient. Only the pneumoencephalogram showed the true 
extent of the tumor, as is often the case in parasellar 
lesions. 
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Fig. 3.—Histologic section showing sheets of large polygonal cells 
with distinct borders and small, round, darkly stained nuclei surrounded 
by markedly granular cytoplasm. X Zan. 
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Amputated Ovary: A Cause of Migratory Abdominal Calcification 


GEORGE W. NIXON! AND VIRGIL R. CONDON! e 


Amputated ovary is a rare cause of abdominal calcification. 
This Communication describes the unique radiographic 
manifestations of this condition in two patients. We are 
aware of only one previous case report in which radio- 
graphic findings were noted [1]. Other reports [2-5] 
describe this situation as an incidental Operative finding. 


Case Reports 


Our two patients were aged 3 years (case 1) and 4 years (case 
2). Abdominal calcification was an incidental finding on intra- 
venous urography for urinary tract infections for case 1, and on 
hip radiography because of lower extremity pain for case 2. An 
antecedent episode of abdominal pain could not be documented 
in either case, and physical examinations were entirely normal. 
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Neither girl has had abdominal pain or other problems since 
abdominal calcification was detected (3 years and 6 months, 
respectively). 


Radiographic Manifestations 


Radiographs of the abdomen showed an Oval area of 
coarsely stippled calcification in the pelvis (figs. 1A and 
2A). Serial films exhibited the calcification in various 
locations in the lower abdomen (figs. 18 and 28). The 
calcification was usually visualized below the pelvic brim, 
although in case 1 the calcification projected over the left 
ileum on one occasion. Although the calcification was 
migratory on serial films done weeks apart, it could not be 
moved acutely by altering the patient’s position. The cal- 








- 


Fig. 1.—Case 1. A, Anteroposterior radiograph of pelvis 
showing oval area of coarsely stippled calcification (arrow) in 
right lower abdomen. B, Film 2 weeks later showing migration of 
Calcification to left abdomen (arrow) just above pelvic brim. 
Opacity again on right side of pelvis 3 years later, otherwise 
unchanged. C, Pneumogynogram demonstrating absence of 
right uterine tube and ovary. Uterus (arrow), left uterine tube. and 
left ovary (curved arrow) appear normal. Feces-filled colon 
occupies pelvis posteriorly. 
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cific pattern was very similar in both of these patients, as 
well as in the previously reported case [1]. The appearance 
of the calcifications has not changed over a period of 3 
years and 6 months, respectively, since detection. Pneu- 
mogynography revealed unilateral absence of one uterine 
tube and ovary. The uterus and contralateral adnexal 
structures appeared normal (figs. 1C and 2C). 


Discussion 


Amputation of the ovary is presumably the result of 
torsion of the adnexa with subsequent infarction because 
of disruption of its blood supply. Torsion of a normal 
adnexa with hemorrhagic infarction of the ovary is a well 
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Fig. 2.—Case 2. A, Anteroposterior radiograph of pelvis showing 
calcification in left lower abdomen. B, Film 10 days later showing migra- 
tion of calcification (arrow) to right. C, Pneumogynogram demonstrating 
absence of left adnexal structures. Uterus (arrow) and right adnexal 
structures including ovary (curved arrow) normal. 


recognized condition characterized by acute abdominé 
signs and symptoms [6, 7]. In this acute stage, the diag 
nosis is usually made only by exploratory laparotomy. It is 
conceivable that the signs and symptoms of torsion of the 
adnexa may not be severe enough to cause medical inquiry 
or to necessitate surgical exploration. In such cases, 
spontaneous amputation with subsequent calcification 
could develop. Asymptomatic infarction and amputation 
have been reported as incidental surgical findings in adults. 
In such cases a free stone was noted in the Douglas cul- 
de-sac, and there was unilateral absence of the ovary and 
distal half of the uterine tube indicative of infarction of 
these structures [2-5]. 

Several conditions should be considered in the differential 
diagnosis of an area of radiodensity in the pelvis of a child, 
including enterolith (in the appendix or Meckel’s diverticu- 
lum), ovarian teratoma, ingested foreign object, and 
bladder calculus. The dramatic migratory pattern in cases 
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of amputated ovary seem to be quite specific for this 
diagnosis in children. It should be noted, however, that 
in adults another cause of mobile pelvic calcification is an 
antputated epiploic appendage [8]. 
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Analysis of Gas in Vacuum Lumbar Disc 


LEE T. FORD,! LOUIS A. GILULA,? WILLIAM A. MURPHY,2 AND MOKHTAR GADO? 


In three cases in which chemonucleolysis with chymo- 
papain was used for the treatment of back and sciatic 
pain, gas from the vacuum phenomenon of a degenerated 
lumbar intervertebral disc was recovered. In one of these, 
the gas analyzed by gas chromatography contained 
90%-92% nitrogen. 


The vacuum disc phenomenon, a well known radiologic 
observation, theoretically results when gas similar to atmo- 
spheric or blood gas composition fills fissures within a 
degenerated disc (1, 2]. We believe this is the first report 
of aspiration and analysis of gas from a vacuum disc. 


Methods and Results 


During the past 10 years, discography and intradiscal 
chymopapain injection, usually following myelography, 
were performed by one of us (L. T. Ford) as part of a 
clinical investigation of chemonucleolysis [3-5]. A total 
of 848 patients with lumbar disc disease were examined, 
and vacuum phenomena were encountered infrequently. 
In three cases, a small amount of gas from degenerated 
discs was recovered through a closed system discography 
needle. In one patient, the gas recovered from a degen- 
erated fourth lumbar disc was subjected to gas chroma- 
tography in the Division of Radiation Sciences at the 
Mallinckrodt Institute. 

The gases were separated in a 1.8 m stainless steel 
activated charcoal column (0.63 cm outside diameter) 
operated at room temperature in a Perkin Elmar 820 
chromatograph fitted with a hot wire detector and with 
helium as the carrier (60 mm/min flow rate). The aspirated 
gas was 90%-92% nitrogen combined with oxygen, 
carbon dioxide, and other trace gases. 


Discussion 


In 1910 Fick [6] observed the vacuum phenomenon 
while studying joints under traction. The vacuum phenom- 
enon in intervertebral discs was described in 1937 by 
Magnusson [7] who attributed no clinical significance to 
the phenomenon. In 1942, Knutsson [8] recognized that 
the finding correlated with disc degeneration. In 1,614 
x-ray studies of the lumbosacral spine, Ford and Goodman 
[9] found intradiscal gas in 3.28% of patients, seen best 
in stress views obtained standing in extension. Marr [10] 
detected the phenomenon in 2.026% of 2,419 patients 
radiographed while lying in flexion. Gershon-Cohen et al. 
[11] found intradiscal gas in 20.8% of 130 asymptomatic 
elderly patients. Thus the phenomenon seems to occur 
with increasing frequency in older people. Extension ac- 
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centuates the vacuum disc, and flexion may cause it to 
disappear [1, 7-9, 12]. 

The vacuum phenomenon is explained by anatomic and 
physiologic factors. When apposing articular surfaces are 
distracted, a space is created and its volume must be filled. 
Since there is insufficient synovial fluid in a normal diarthro- 
dial joint and no fluid in an amphiarthrodial joint to fill 
the expanded space, gas in the surrounding extracellular 
fluid leaves solution and occupies the volume created by 
distraction, thereby producing a vacuum phenomenon. As 
observed during flexion of the lumbar spine, when soft 
tissue surfaces return to apposition and obliterate the 
space, gas resorbs and the vacuum phenomenon usually 
disappears [8]. 

Physiologic factors governing gases in the human body 
include partial pressures, solubility coefficients, and 
diffusion gradients [13]. Nitrogen, which makes up 78% 
of the earth’s atmosphere, saturates the body but is not 
metabolized. Oxygen makes up 21% of the atmosphere, 
but in the body much is removed by metabolic processes 
before it reaches fat and extracellular fluid. Body distri- 
bution and physical properties of nitrogen, oxygen, carbon 
dioxide, water vapor, and trace gases favor the movement 
of nitrogen out of and back into solution as articular 
surfaces are distracted and relaxed. Gas analysis of our 
vacuum disc sample confirmed greater than 90% nitrogen 
composition. 
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Unicameral Bone Cyst in a Rib of a Child 
e HARRY S. SHULMAN,! STEPHANIE R. WILSON,! JAMES N. HARVIE,! AND BRUCE CRUICKSHANK? 


Primary rib tumors are rare in children and are usually 
malignant [1]. This report describes the radiologic findings 
in a child with a histologically proven unicameral bone cyst. 
A discussion of the differential diagnosis and a review of 
the theories of pathogenesis are included. 


Case Report 


Our patient was a vigorous, healthy, 11-year-old male whose 
athletic disposition resulted in recurring episodes of minor 
trauma. One week before admission, while wrestling with his 
brother, he felt a sudden chest pain on the right side. On exam- 
ination, the family physician found the fourth costochondral 
junction on the right to be tender to deep palpation. A mass was 
palpable but not visible. 

A chest film revealed a well defined, expansile, lytic lesion 
arising in the anterior end of the right fourth rib, just proximal to 
and abutting the costochondral junction. The lesion was approx- 
imately 7 cm long and 3 cm at its widest point. No soft tissue 
component could be identified. Most of the lesion exhibited a 
fairly homogeneous ground glass appearance. Faint curvilinear 
densities and a single larger density near the proximal end of the 
lesion were felt to represent residual cortical bone rather than 
tumoral calcification (fig. 1). A minimally depressed fracture of 
the superior cortex was noted. The favored radiologic opinion 
was fibrous dysplasia. Enchondroma and aneurysmal bone cyst 
were considered less likely possibilities. 

External examination of the specimen revealed a thin bony 
shell with a fracture of the upper cortex (fig. 2). When the lesion 
was opened, serous fluid and a number of incomplete trabecular 
processes projecting a few millimeters from the wall of the cyst 
were revealed. Microscopically, the endosteal surface of the 
cyst had a complete lining of connective tissue. The histologic 
diagnosis was solitary bone cyst. The diagnosis was verified by 
the bone tumor panel of the Canadian Tumour Reference Centre. 


Discussion 


Unicameral bone cyst, also referred to as solitary or 
simple bone cyst, is relatively common in children. It 
occurs with greatest frequency at age 10; the average 
age is 15 years. About 75% of cases involve the humerus 
and femur [2]. Jaffe and Lichtenstein [3] classified uni- 
cameral bone cysts as either active (abutting the epiphyseal 
plate and retaining growth potential) or latent (cysts that 
have “migrated” away from the metaphysis with growth 
of the individual). Clinically, one-half to two-thirds of cases 
present with a pathologic fracture [4]. The rest are dis- 
covered following complaints of vague discomfort, al- 
though an initial asymptomatic period is likely present in 
all cases. 

Unicameral bone cyst is a rare lesion. In a study of 45 
such cysts by Baker [4], none occurred in the ribs. In a 
review of 1,402 primary bone tumors [5], only one simple 
cyst was found in 52 primary rib tumors. Gayler and 
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Donner [6] reviewed the English and German literature 
and reported 159 benign rib tumors in adults, with® no 
simple bone cysts; the most common lesion was fibrous 
dysplasia. 

Aegerter and Kirkpatrick [7] described an entity they 
called a posthematoma cyst and reported 17 cases in ribs, 
usually in young adult males. The histologic and radio- 
graphic appearance is identical to that of the unicameral 
bone cyst. A history of trauma, a diaphyseal location, and 
the presence in mature bone differentiate this lesion from 
the classic unicameral bone cyst. 

Joseph and Fonkalsrud [1] reviewed the literature on 
primary rib tumors in children and found the majority of 
such lesions to be malignant. Chondroma was the 
commonest benign tumor. 


Radiology 


In the early stages, the unicameral bone cyst is found 
adjacent to the epiphyseal plate; with growth of the bone, 
the cyst “migrates” to a metaphyseal or diaphyseal loca- 
tion. The radiographic appearance is that of a well defined 
oval cyst, occasionally with sclerotic margins, with the 
long axis parallel to the long axis of the bone in which it 
is found. The shape has been likened to that of a truncated 
cone [2]. The cyst is homogeneous and strikingly radio- 
lucent. Expansion of the bone may occur, and the cortex 
may be attenuated to a paper-thin, but intact, shell. 
Pathologic fracture may result in the “fallen-fragment 
sign” [8]. 

Although unilocular, the cyst may appear multilocular 
due to the scalloped or ridged inner surface [9, 10}. 
Periosteal reaction is absent unless fracture has occurred. 


Differential Diagnosis 


The differential diagnosis of unicameral bone cyst is the 
same in ribs as in long bones and includes fibrous dys- 
plasia, aneurysmal bone cyst, giant cell tumor, and en- 
chondroma. While those lesions are fairly easy to 
distinguish radiologically in long bones, their differentiation 
in flat bones and ribs may be extremely difficult. 


Pathogenesis 


The numerous theories of pathogenesis include: (1) 
cystic degeneration of bone tumors; (2) osteoclastic hyper- 
plasia, either “spontaneous” or following trauma; (3) low 
grade infection or inflammatory process; (4) faulty calcium 
metabolism; (5) obstruction to interstitial fluid drainage 
secondary to anomalous veins [11]; and (6) intramedullary 
hemorrhage secondary to mild trauma with failure of 
absorption of the hematoma [12]. 
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Fig. 1.—A, Posteroanterior view of chest showing expansile lytic lesion of anterior end of right fourth rib. 8 Coned view of lesion showing ground 


glass appearance and scattered calcific densities which led to diagnosis of fibrous dysplasia. Note fracture of superior cortex ( 





Fig. 2.—Radiograph of pathologic specimen showing fracture (arrow), 


thin bony trabeculae, and islands of residual bone. 





arrow) 


Management 


Surgery has been advocated by Neer et al. [13], because 
the incidence of refracture is reduced following surgery, 
even if the cyst recurs. Joseph and Fonkalsrud [1] feel that 
a wide excisional biopsy should be performed on any en- 
larging mass in a child's bony thorax because of the likeli- 
hood of malignancy. In benign tumors, incomplete 


resection may result in regrowth or malignant degeneration 
[14]. 
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Technical Notes 


Pelvimetry Independent of External Measurements 


W. J. HOWLAND,’ H. N. TOPCUOGLU, A. S. SAYOC, S. L. HISSONG, AND EUGENE VERNIER 


“Since the original method of roentgen pelvimetry was 
recorded in medical literature, obstetricians and radiolo- 
gists alike appear to have been fascinated with this prob- 
lem. Apparently the fundamental shortcomings of linear 
measurements as the solution to problems of dispropor- 
tion and difficult deliveries were mistaken for inaccuracies, 
for new methods were constantly revised until the litera- 
ture contains several hundred methods or variations of 
methods of doing the same thing, all with a degree of ac- 
curacy too high to be of practical clinical value.” [1]. 

We agree with this quotation from the excellent book by 
the late Paul Bishop. Our initial interest in the problems of 
pelvimetry was stimulated when fundamental short- 
comings were mistaken for inaccuracies by our obstetric 
colleagues. However, it became obvious that our defenses 
were on shaky grounds when our reported measurements 
were found to vary depending on the expertise of the 
technologist who obtained the external measurements. 
Pelvimetries are frequently obtained at night and may be 
completed by different technologists on weekdays and 
weekends. Therefore, we developed a method where all 
measurements can be determined from the films them- 
selves and not from the technologist’s notations. 

Another reason for considering modifications of pelvi- 
metry is that our objectives have changed. The advent of 
technical excellence in diagnostic ultrasound has led to the 
concept that the only objective of pelvimetry is accurate 
maternal measurements and an estimate of cephalopelvic 
disproportion. Ultrasound studies allow such determina- 
tions as placental localization, fetal age determination, or 
abnormalities of presentation with no radiation exposure 
to the fetus or maternal abdomen. 


Method 


For this method of pelvimetry, an apparatus for position- 
ing the patient must be constructed (fig. 1). Two pieces 
of plywood are hinged together and a steel angle bar is 
fastened in the center of the lower piece of plywood. 
Holes 1.56 mm in diameter are drilled in the vertical por- 
tion of the steel bar at 1.0 cm intervals. The edges of the 
bar are smoothed. 

The patient sits on this apparatus so that the protruding 
bar is almost exactly in the center of her body; the tech- 
nologist verifies this position. Radiolucent sponges are 
placed behind the patient’s back so that the lumbar spine 
is arched forward. The back rest is adjusted to 20°-30° 
from the horizontal (this requires some judgement by the 
technologist as to the position which will place the pelvic 
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inlet in a plane parallel with the film). The patient is then 
in the Chassar-Moir’s modification of Thom’s position. This 
obstetric view of the pelvic inlet is obtained with careful 
collimation to slightly less than 25 X 25 cm (fig. 2A). 

With the patient in the same position, a lateral view 
(fig. 2B) is obtained by placing a film in apposition to the 
side of the patient and the tube in the “cross table” posi- 
tion centering on the greater trochanters. The beam is 
collimated to 25 X 30 cm. A high detail grid significantly 
improves the quality of this film. We use a 103 line 10:1 
ratio grid. In order for the steel bar to be visualized, these 
films are obtained with the patient and the positioning 
apparatus elevated 10 cm from the table top either by a 
wooden box or a rigid styrofoam block. A 1 m distance is 
used for both films. 

A magnification ruler is made by successive exposures 
of a metal ruler perforated at 1 cm intervals (fig. 3). These 
exposures are obtained with the film in the Bucky tray and 
the ruler elevated the indicated distance above the surface 
of the plywood board which is in the proper position (on a 
10 cm block) above the table. 


Measurements 


In the lateral view (fig. 2B), the standard anteroposterior 
measurements of the pelvic inlet and midplane are obtained 
by directly transferring the distance on the film to the 
distance indicated on the angle bar. Since these are midline 
measurements and since the steel bar is in the midline, the 
same magnification exists. In addition, two other measure- 
ments are obtained: the center of the anteroposterior inlet 


— 





Fig. 1.—Plywood apparatus for positioning patient. Calibrated metal 
bar shown in bottom piece of plywood. 


' All authors: Department of Radiology, Northeastern Ohio Universities College of Medicine and Aultman Hospital, 2600 Sixth Street S.W., Canton. 
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Fig. 2.—A, Inlet view of pelvis showing transverse measurement of 
pelvic inlet and midpelvis. Metal bar in center of patient. B, Lateral view 
of pelvis showing anteroposterior measurements of pelvic inlet and 
midpelvis. Lines A and B give distance of planes of midpelvis and inlet, 
respectively, in relation to base of bar. 





measurement to the base of the angle bar, and the height 


(Eg E oe one eRe oe TSS above the angle bar of the ischial spines. These measure- 
ments are obtained in centimeters using the central angle 

: a : bar ruler. 
MEI AREE O ni, The measurements from the pelvic inlet projection (fig. 


2A) are obtained by using the magnification ruler (fig. 3) 
that has been exposed at true centimeter distances above 
the elevated plywood patient holder. If the measurement 
from the lateral film indicates that the midplane of the 
pelvic inlet is 14.0 cm (as measured from the bottom of 
the metallic bar), then no. 14 on the magnification ruler is 


PE es OS E LR a pE e used for this measurement. The same procedure is fol- 
ao E e a a i; lowed for the interspinous measurement. 
e E e S EET Discussion 


Since August 1974, 108 pelvimetries have been per- 
formed in our department using this method. We believe 
that this is the simplest and most accurate method of 
pelvimetry. It is a modification of an isometric method 
described by McLane in 1945 [2]. 

There is no dependence on any external measurement, 
because complete information is available from the films. 





USS ace Oe fa If the angle bar is not precisely in the midline of the patient, 
this is immediately apparent on the pelvic inlet film. It is 
See cies BAYT Blas Wh iaees rarely necessary to repeat a set of films. The technologist’s a 
Fig. 3.— Magnification ruler with numbers indicating work is completely represented on the examination. Most _ 


distance in centimeters of ruler from base of angle bar. methods require that a perforated ruler be placed in the 


gluteal fold, but there is no way to determine from the 
films if this has been placed correctly. With our previous 
method there was no way to check the technologist’s 
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measurement of the heights of the symphysis pubis or the 
fifth lumbar vertebrae to determine if the Thom’s plate 
had been correctly placed. 

Radiation exposure to the fetal and maternal gonads is 
minimal. During pregnancy the maternal ovaries are car- 
ried cephalad out of the pelvis by the expanding uterus, 
until at term, they lie about 7 cm above the crest of the 
ilium [3]. If the fetus is in the usual cephalic position, 
neither the maternal nor the fetal gonads are in the direct 
beam of radiation with this method of pelvimetry. 

The reconstructive data with this method are very ac- 
curate. One of the basic precepts of radiology is that in 
reconstructing a three-dimensional object, two radio- 
graphs obtained at right angles to each other without 
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movement of the object between the two exposures pro- 
vide the most accurate data. 


ACKNOWLEDGMENT 


We thank George Tifft who provided the initial ideas for 
the study. 


REFERENCES 


1. Bishop PA: Radiologic Studies of the Gravid Uterus. New 
York, Harper & Row, 1965 

2. McLane CM.: The isometric method of x-ray pelvimetry as a 
routine procedure. Am J Obstet Gynecol 50:495, 1945. 

3. Bewley DK, Laws JW, Myddleton CG: Maternal! and fetal 
radiation dosage during obstetric radiologic examination. 
Br J Radiol 30:286, 1957 





Use of a Tampon to Enhance Vaginal Localization in Computed Tomography 
° WILLIAM N. COHEN,! FRANK E. SEIDELMANN, AND PATRICK J. BRYAN 


Computed tomography (CT) of the pelvis may be one of 
the more promising applications of this diagnostic method. 
In this region, tissue planes and organs are generally well 
discriminated by natural accumulations of fat, and, unlike 
the upper abdomen, physiologic movement which might 
degrade images is minimal. Nevertheless, in the presence 
of neoplastic disease and fluid accumulations, confusion 
may arise in discriminating normal from abnormal 
structures. 

Experience has shown the value of contrast enhance- 
ment of various pelvic structures. Early reports showed 
the advantage of intravenous iodinated contrast media to 
image the ureters and bladders directly, as well as to 
increase the absorption differences between structures 
of different vascularities [1]. Identification of bowel loops 
is facilitated by the ingestion of dilute water-soluble 
contrast material. 

Negative contrast has also been useful. In this regard, 
we found that intravesical carbon dioxide gas enhances 
the imaging of bladder neoplasms [2]. This report illus- 
trates how the vagina can be more clearly imaged with 
negative contrast produced after insertion of a vaginal 
tampon. The technique is currently used routinely at our 
institution. 


Method 


Prior to CT examination of the pelvis, the patient is 
given a large-sized vaginal tampon to insert. If necessary, 
assistance is provided by a nurse or technologist. CT 
scanning is then performed in the usual manner using 
other contrast agents as indicated. At the conclusion of 
scanning, the tampon is removed. 


Results of this technique are illustrated in figure 1. 
Examinations were performed on a Delta scanner with’ a 
scanning time of 2 min 43 sec, a section thickness of 1.3 
cm, and a 256 X 256 matrix. 


Case Reports 
Case 1 


A 64-year-old female developed postmenopausal bleeding. 
Adenocarcinoma of the uterus was diagnosed and treated by 
intracavitary radium followed by hysterectomy. The tumor was 
confined to the uterus. About 1 year later a nodular mass was 
palpated superior and right of the vaginal apex and in the left 
lateral fornix. On an intravenous urogram, it caused an impres- 
sion upon the bladder and partially obstructed the right ureter. 
CT examination documented a tumor extension to the left of the 
vagina, which was identified by the tampon gas shadow (fig. 2). 


Case 2 


A 63-year-old female had a 3 week history of hematuria and 
a 9 kg weight loss during the previous year. A left bladder mass 
was detected on an intravenous urogram, and cystoscopy was 
performed. An irregular neoplastic mass was seen posteriorly 
on the left with elevation of the left bladder floor. On bimanual 
examination there was fixation in the left hemipelvis. Pathologic 
diagnosis was transitional cell carcinoma, grade IV. 

CT examination was performed with the patient prone after 
instillation of 150 ml of carbon dioxide into the bladder via 
catheter and insertion of a vaginal tampon (fig. 3). The bladder 
neoplasm extended alongside the vagina posteriorly toward the 
rectum and laterally toward the pelvic wall. This confirmed the 
findings of the bimanual examination. 





Fig. 1.—A, CT scan of normal female pelvis at level of symphysis pubis showing collapsed vagina indistinguishable from distal rectum (R) and region 
of bladder neck, which is identified by gas-containing lumen of catheter (arrow). B, CT scan of same patient at same level after tampon insertion showing 
tampon gas shadow (T) distending and identifying vagina. Distal rectum (R) again identified. 
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Fig. 2.— Case 1. A, CT scan showing tumor extension (arrow) to left of vagina, which is identified by tampon gas shadow (T). Rectum containing small 


amount of gas seen posteriorly, and contrast medium present in bladder. B, CT scan at level of superior limit of vaginal cuff (arrows) showing bulk of 
recurrent mass. Location obtained by following tampon gas shadow superiorly on sequential scans. 


egal 






Fig. 3.— Case 2. CT scan with patient prone after instillation of 150 ml 
carbon dioxide into bladder (B) via catheter and insertion of vaginal 
tampon (T). Bladder neoplasm (arrows) extends alongside vagina pos- 
teriorly toward rectum (R) and laterally toward pelvic wall (/ower arrow), 


correlating with results of bimanual examination. Rectum contains gas 
and feces. 


Discussion 


Sufficient gas is trapped within the fibers of the tampon 
to provide good negative contrast. As a result, the vagina 
is clearly localized and partially distended. The uterine 
cervix can also be identified at the section superior to the 
termination of the gas shadow. Therefore, the relation- 
ship of entities such as abscesses or neoplasms to the 
vaginal canal and cervical region can be better defined 
(figs. 2 and 3). 

The uterine corpus can usually be identified by relating 
it to sequential sections. In selective cases this can be 
precisely localized by the intracavitary insertion of an 
intrauterine device, such as a Lippes loop, during CT 
examination. 
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Guest Editorials 


Low Dose Radiography in Pediatric Radiology ° 


Until recently, the calcium tungstate phosphor intensifying 
screen, developed by Thomas Edison in 1896, has been 
the mainstay of radiologic imaging. Little improvement 
has been made in the past 50 years and little difference 
exists between screens of various manufacturers, indi- 
cating that no major advancement in this system is to 
be expected. 

Recent development in the use of rare-earth phosphors 
has led to a new generation of intensifying screens with 
greater x-ray absorption efficiency and x-ray—to-light con- 
version efficiency than calcium tungstate screens [1-4]. 
These new screens, which seem to provide image quality 
comparable to calcium tungstate at reduced radiation 
exposure, represent a major technical advance into a new 
field of low dose radiography. 

Early in 1974 we became interested in this dosage re- 
duction potential for use in pediatric radiology. A rare- 
earth system (Trimax, 3M Co., St. Paul, Minn.) was 
instituted and has now been used in over 20,000 routine 
pediatric examinations.* Our clinical experience with this 
system is reviewed here. The physical characteristics of 
the various low dose systems have been reported [1, 5]. 

The primary goal was to establish a functional low dose 
pediatric radiographic system. To this end the main pedi- 
atric radiographic room was converted to the Trimax 
system. Determination of low dose film quality was based 
on subjective experience: comparison with films from pre- 
vious examinations conducted using par speed screens 
and comparison with par speed screen results from 
other rooms. 

During the initial stage of the study a basic film-sceen 
combination with acceptable resolution, contrast, and noise 
had to be chosen. The Trimax system has two terbium 
activated gadolinium oxysulfide (Gd202S:Tb) screens: 
alpha 4 (fast) and alpha 8 (faster) [1]. These can be used in 
any combination with green-sensitive film: XM (extra 
mottle) and XD (detail), resulting in four possibilities. 
Early tests with alpha 8-XM and alpha 4-XM yielded 
radiographs which had unacceptably high levels of noise 
(graininess). The alpha 4-XD combination had excellent 
resolution with only minimally increased noise but was 
only twice as fast as par speed. The alpha 8-XD combi- 
nation had mildly increased noise and was about four times 
as fast as par speed. Since the increased level of noise 
seemed justified in view of the additional exposure reduc- 
tion, alpha 8-XD was chosen for all routine work as well 
as photo-timed fluoroscopic spot films. 


* Initial study funded by U.S. Public Health Service general research 
support grant no. 5-SO1 RRO5357-13, GRS 481 from the National 
Institutes of Health. 
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Establishment of radiographic technique charts proved 
exceedingly difficult at first. The prime reason was the lack 
of adequate information concerning the strong dependence 
of relative screen speed on effective beam energy at the 
time the system was implemented. Through the persever- 
ence of dedicated radiographers this hurdle was overcome 
and a functional system obtained. Much of the agony of 
technique conversion can now be avoided by studying 
relative speed diagrams recently published [1, 5]. The 
rare-earth systems in general do not have a constant speed 
in relation to calcium tungstate systems, but rather are 
kilovoltage and filtration dependent. For instance, from our 
clinical experience in children the alpha 8-XD system is 
almost three times faster than par speed at 60 kVp, four 
times faster at 80 kVp, and three and a half times faster 
at 100 kVp. This is not in exact agreement with published 
data based on an adult simulating phantom. The relative 
speed of the system also decreases significantly with a 
softer x-ray beam [4]. 

The end product of this study was an evaluation of the 
quality of the films produced with low dose radiography. 
Of the 20,000 examinations performed, about 600 were 
barium studies and 1,500 were urographic examinations. 
In general, radiographic quality on examinations utilizing 
positive contrast was excellent. There was an apparent 
enhancement of contrast between barium- or iodine-con- 
taining structures and the background tissues. Chest and 
abdominal films made up the bulk of the study. These 
exams were generally of satisfactory quality. Initially, detail 
on bone and newborn chest films was unsatisfactory due 
to excessive radiographic mottle. This has recently been 
overcome by the use of a modified alpha 4 screen (recently 
available commercially) with XD film. The speed of this 
combination at 80 kVp is two times par, resulting in a 50% 
dosage reduction in newborns [6]. The visibility of detail 
of this new combination is virtually indistinguishable from 
par speed as evidenced in bone radiographs. With the use 
of these two systems, we now have a functional system of 
low dose radiography for the entire spectrum of 
pediatric radiology. 

The slightly higher cost of the rare-earth system may be 
justified by the marked reduction in radiation dosage 
(25%-50% of previous dosage with par speed systems). 
Concomitantly, secondary radiation to personnel has 
decreased. The increased speed of the rare-earth system 
allows very short exposure times, virtually eliminating film 
retakes due to patient motion. This is extremely important 
in pediatric radiography. The system enhances the effective 
power of old or low-power equipment. It thus has tremen- 
dous potential for portable radiography within equipment 
limitations. Hopefully the difficulty in setting up technique 
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charts can be avoided by use of recently available technique 
information concerning the various systems. 

Low dose radiography has been advocated for use in 
angiography [7], portable radiography [1], uroradiography 
[8], and now, pediatric radiography. The next obvious area 
of application is general radiography. With a presently 
functional low dose system in pediatrics, it should be easy 
to apply the system to adults. The use of low dose radio- 
graphy in all children and adults of reproductive age could 
cause a striking reduction in the genetic significant dose 
from medical radiation. While calcium tungstate screen 
technology is at a standstill, rare-earth screen technology 
is Only in its infancy. Further advances and refinements 
certainly are yet to come. 


Richard L. Wesenberg 

Raymond P. Rossi 

Saskia v. W. Hilton 

Joel D. Blumhagen 

Joan M. Gilbert 

Mary L. Chionis 

University of Colorado Medical Center 
Denver, Colorado 80262 
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Persistence of the Fetal Circulation: A Commentary 


Transition from fetal to postnatal cardiopulmonary circu- 
lation is characterized by a rapid fall in pulmonary vascular 
resistance and functional closure of the foremen ovale 
and ductus arteriosus. In some infants, failure of this 
normal adaptive response results in a syndrome of severe 
hypoxemia secondary to pulmonary vasospasm and persis- 
tent right-to-left shunting through patent fetal channels 
[1]. In 1969, Gersony et al. [2] applied the term persis- 
tence of the fetal circulation to this syndrome of abnormal 
cardiopulmonary adaptation in two infants with normal 
hearts and no radiographic evidence of lung disease. 

In the May issue of this journal, Silverstein et al. [3] 
provided angiocardiographic documentation of the ab- 
normal hemodynamic pattern characteristic of pulmonary 
hypertension in eight newborn infants. This series gathered 
over an 8 year period does not represent their clinical 
experience but only those infants in whom cyanotic con- 
genital heart disease could be ruled out without cardiac 
catheterization (W. M. Gersony, personal communication). 
Within the past year, the circulatory pattern of persistence 
of the fetal circulation has been identified in infants with 
a wide range of clinical and radiographic presentations 
[4-7], and a recent description of an animal model links 
lung disease with this entity |8]. These reports have led to 
a more inclusive concept of abnormal cardiopulmonary 
adaptation in the newborn [9]. 

Cardiac catheterization and angiocardiography are not 
usually essential for this diagnosis. We have found that 


initial correction of hypoxemia with administration of 
100% oxygen in many infants effectively rules out a fixed 
intracardiac right-to-left shunt. A normal electrocardio- 
gram is helpful in ruling out some structural cardiac 
abnormalities. In addition, simultaneous pre- and post- 
ductal oxygen determinations obtained from temporal or 
right radial arteries and descending aorta may document 
right-to-left shunting through the ductus arteriosus. Pre- 
sently echocardiography is used to assess the structure 
of the heart and great vessels, chamber size and function, 
and may provide presumptive evidence of pulmonary 
hypertension as well as demonstrate shunting at the level 
of the foramen ovale [10]. A trial of a vasodilator such as 
tolazoline to test the responsiveness of the pulmonary 
vascular bed is useful in identifying vasospasm. Cardiac 
catheterization is required only in the rare instances when 
structural heart disease cannot otherwise be excluded 
[4, 5]. 

We found no typical radiographic appearance of the 
lungs in infants with the hemodynamic pattern of this 
condition. In addition to normal lungs, a number of 
pulmonary parenchymal abnormalities including hyaline 
membrane disease, meconium aspiration syndrome, pneu- 
monia, and a poorly defined pattern of retained lung fluid 
were encountered. In most cases, with or without pul- 
monary disease, the degree of hypoxemia was generally 
out of proportion to the pulmonary abnormality seen on 
the chest film. This observation has served to alert the 
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radiolo§ist to the possibility of persistence of the fetal 
circulation in these infants. Radiographic evaluation of 
pulmonary vasculature has proved extremely difficult and 
unreliable in these infants. Variations in the respiratory 
cycle and degree of aeration may result in extreme differ- 
ences in the prominence of the pulmonary vessels. When 
pulmonary parenchymal disease is radiographically ap- 
parent, the pulmonary vasculature is often not visualized. 

Although the pulmonary vascular bed is clearly the 
nidus of the abnormal hemodynamic pattern, the mech- 
anism for vasospasm in these infants is not yet clearly 
defined. It would appear that the reactive pulmonary 
circulation of the newborn may respond to a variety of 
stimuli. Metabolic and hematologic abnoralities, as well 
as hypoxia, have been implicated in some cases [6]. 
There is no definite evidence that the pulmonary vessels 
are intrinsically abnormal in persistence of the fetal circul- 
ation.While hypertrophy of smooth muscles in pulmonary 
arterioles has been reported |11], other investigators 
have failed to identify structural changes in the pulmonary 
vasculature of these infants |2, 12]. 

Correction of metabolic and hematologic abnormalities, 
increased inspired oxygen, and other supportive measures 
remain the primary therapeutic approach. Vasodilators, 
such as tolazoline, have proved useful in the treatment of 
severe vasospasm and may result in marked improvement 
in oxygenation in some infants |4]. Therapeutic use of 
tolazoline is in the investigative stage and should be limited 
to severely ill infants who fail to respond to more conser- 
vative methods. Care must be taken to assure proper 
maintenance of systemic pressure in these infants. 

In summary, an expanded clinical and radiographic con- 
cept of the syndrome to include all infants with persistent 
or recurrent pulmonary vasoconstriction resulting in right- 
to-left shunting through fetal channels seems warranted. 
Utilizing recent work, Rowe | 13! has proposed a classifi- 
cation of the syndrome. An acute type would include a 
simple form of pulmonary vasoconstriction and normal 
myocardial function. Within this group would fall the 
classic type originally described by Gersony et al. | 2] as 
well as a secondary form associated with various pulmon- 
ary and metabolic abnormalities. An additional acute form 
would be complex and includes vasoconstriction with myo- 
cardial dysfunction. Finally a chronic form, usually of the 
simple variety, would be characterized by persistence of a 
fetal type cariopulmonary circulation beyond the first 
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month of life. Such a classification provides a useful and 
practical format consideration of the diverse clinical and 
radiographic features of pulmonary vasoconstriction and 
hypoxemia in the newborn infant. j 


David F. Merten 

Boyd W. Goetzman 
University of California 
Davis, California 95616 
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Letters 





Compensation for Injury? 


dn Seymour Ochsner’s American Roentgen Ray Society address 
[1], he makes one point which | consider fallacious. Because it 
comes from one of the giants of American radiology and ap- 
pears in a widely circulated and highly reputable professional 
journal, it could even be considered dangerous. | feel compelled 
to take issue with him publicly to avoid having his remark con- 
strued as being in harmony with the mainstream of contemporary 
medica! thought. 

Ochsner stated, “Some mishaps will inevitably occur in the 
practice of radiology. There seems to be an irreducible minimum 
even when the radiologist is well educated, the department well 
equipped, and the procedure well conducted. If the patient is 
damaged, it is logical that a reasonable award be made in 
settlement’ 

The implication is clear. In the event of injury incurred in the 
course of medical treatment, whatever the cause, with or with- 
out malpractice, the patient has a right to compensation. | 
fail to see the logic. 

Who is to pay the “reasonable award” in the event of injury? 
The state (i.e., the people)? Why? They have done no wrong. 
The physician? Why? In the absence of malpractice, the physician 
had done no wrong. The insurance company? Why? It is con- 
tracted to cover malpractice risk, not to indemnify every patient 
who suffers injury. (Can you imagine the premium schedule of 
the insurance company providing such coverage?) 

The desire to compensate the injured is prompted by a sense 
of compassion and to that extent is commendable, but an award 
for damage implies guilt. If the physician is guilty of nothing, why 
should he pay? In the final analysis, even compassion must be 
leavened with justice. Otherwise the magistrate who decides 
that the patient be indemnified takes upon himself the role of a 
Robin Hood. His ultimate concern becomes the arbitrary 
redistribution of wealth rather than the dispensation of justice. 

Let us take a moment to analyze a parallel situation. You and | 
live in adjacent homes. Between our houses but on my property 
there stands a huge and stately oak tree. By chance a windstorm 
arises severe enough to topple the oak which falls toward your 
house, crushing the bedroom wing, a crib, and your newborn 
child. Who is guilty? No one. Who pays? No one. Is the story 
tragic? Indeed it is. Does it arouse compassion? If not, it should! 
Tragedy and injury are sometimes acts of God. As such they 
cannot be tied to the payment of a “reasonable award” 


Vincent C. Hinck 

Baylor College of Medicine 
Texas Medical Center 
Houston, Texas 77030 
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Reply 


Prof. Hinck may well be correct in believing my ideas about 
compensation are legally fallacious. | doubt if they are dan- 
gerous, however, because personal opinions have little weight 
in a court of law. 

It pleases me that he realizes my suggestion was based upon 
a feeling of compassion for the injured party. The title of my 


address indicated a belief that there were problems in our prac- 
tice. One of these problems—here exemplified —is how the soft 
hopes of idealism can endure against the hard facts of reality. 

I am untutored in the law, but | wonder if we have reached the 
ultimate in justice when compensation depends on “guilt” or 


“fault” Will it be forever impossible to hope that persons who 


suffer tragedy or injury that we now perceive as “acts of God?’ 
might receive some sustaining no-fault compensation? Perhaps 
so. Yet, one can believe that an insoluble dilemma of the present 
may yield to some greater wisdom in the future. 


Seymour Ochsner 
1514 Jefferson Highway 
New Orleans, Louisiana 70121 


Foramen of Monro: A Misnomer 


In 1783 and 1797, Alexander Monro described a foramen 
through which the lateral ventricles were believed to communi- 
cate with each other and the third ventricle [1, 2]. While exam- 
ining the brain from the superior aspect, he described an “oval 
hole, large enough to admit a goofe [f = s] quill, under the fore 
part of the fornix. From this hole, a probe can be readily paffed 
[passed] into the lateral ventricle, fhewing [showing] in the first 
place, that the two lateral ventricles communicate with each 
other” [1, 2]. In other words, Monro seemed to indicate that the 
two interventricular foramina join each other to make a trans- 
verse canal and that a third foramen leads from the transverse 
canal into the roof of the third ventricle. As Last and Tompsett 
[3] have stated, “For a century and a half the name foramen of 
Monro has designated the passage, nowadays called ‘interven- 
tricular foramen’ leading from the lateral into the third ventricle, 
but Monro in fact described a third foramen leading from the 
supposed junction of the interventricular foramina into the roof 
of the third ventricle just behind the anterior pillars of the fornix’ 

In his description of the foramen, Monro was mistaken. As we 
now presently understand, each lateral ventricle communicates 
with the ipsilateral lateral wall of the third ventricle; it is possible 
to pass a probe from one interventricular foramen to the other 
only by passing it through the cavity of the third ventricle. If 
Monro’s description were correct, it should be possible to pass a 
probe from one interventricular foramen into the other lateral 
ventricle without passing it through the cavity of the 
third ventricle. 

The latest anatomical literature does not mention foramen of 
Monro. The Nomina Anatomica (1966) calls the passage the 
interventricular foramen. However, in the radiologic literature, 
the term foramen of Monro is commonly used. Since it is a mis- 
nomer, | suggest that for accuracy and scientific precision, the 
term foramen of Monro be discontinued and replaced by the 
correct term, that is, the interventricular foramen. 


Mohammad Sarwar 
University of Texas Medical Branch 
Galveston, Texas 77550 
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Abstracts of Current Literature 


Chest 


Thickening of the posterior tracheal stripe: a sign of 
Squamous Cell carcinoma of the esophagus. Putman CE, 
Curtis AM, Westfried M, McLoud TC (Yale University School of 
Medicine, New Haven, Connecticut.) Radiology 121:533-536, 
Dec 1976 


Chest radiographs of 31 patients with proven squamous cell 
Carcinoma are compared with 19 patients with known eso- 
phageal disease. The normal posterior tracheal stripe is defined 
as being 3.5 mm or less, and the thickened posterior tracheal 
stripe as 4 mm or more. 

The posterior tracheal stripe may be seen on the lateral chest 
radiograph. This image is the result of the apposition of the right 
posterior tracheal wall and the pleura covering the right upper 
lobe in the retrotracheal recess. Several factors may be respon- 
sible for the thickened posterior traceal stripe: (1) displacement 
of normal structures; (2) dilation of the exophagus causing 
covering of the trachea; and (3) lymphatic drainage of the middle 
third of the esophagus directly to the tracheoesophageal nodes. 
Air in the esophagus due to distal obstruction would lead to 
thickening as caused by the addition of the esophageal wall to 
the tracheal stripe. The highest incidence of posterior tracheal 
stripe thickening was noted in patients with carcinoma of the 
middle third of the esophagus. 

At least half the patients with thickened posterior tracheal 
stripe had this sign on a routine lateral chest radiograph 6 months 
prior to development of symptoms. The authors bring this sign 
to the readers’ attention as an aid in possible earlier detection of 
carcinoma of the esophagus. 


Asher Nov 


Cardiovascular 


Hemodynamic changes after distal splenorenal shunt 
studied by sequential angiography. Tylen U, Simert G, Vang 
J (University Hospital, S-221 85 Lund, Sweden). Radiology 
121:585-589, Dec 1976 


Distal splenorenal shunts were performed in 25 patients, 16 
of whom had pre- and postoperative angiography. Distal spleno- 
renal shunt is designed to selectively decompress esophageal 
varices, while avoiding encephalopathy by maintaining perfusion 
of the liver through the portal vein. A modified warren shunt was 
performed, the coronary vein was not ligated close to the portal 
vein, all anastomoses between the portal vein and the esophageal 
veins were ligated, leaving small gastric fundus veins, 
anastomosing with splenic veins. 

In all 16 patients, celiac and superior mesenteric arteries were 
studied. To demonstrate patency of the splenorenal shunt, selec- 
tive catheterization of the splenic artery and, if necessary, renal 
phlebography was performed. One patient underwent spleno- 
portography. The size of the liver and spleen were subjectively 
evaluated. Hepatic and splenic arteries and splenic and portal 
veins were measured directly on films. 

Liver size diminished in those patients with small livers, while 
patients with large livers showed no change. Portal vein flow 
changed from hepatopetal to hepatofugal in two patients which 
was apparent in the first postoperative week. This finding demon- 
strates that the splenorenal shunt is not effective in preventing 
liver failure. There was only one case of shunt occlusion as 
compared to proximal splenorenal shunts, which often occlude. 


Asher Nov 


Two-dimensional echocardiographic assessment of mitral 
stenosis. Nichol PM, Gilbert BW, Kisslo JA (Duke University 
Medical Center, P. O. Box 3818, Durham, North Carolina 
27710). Circulation 55:120—-128, Jan 1977 


Real-time, phased-array, two-dimensional echocardiography 
was used to assess mitral valve motion in 30 catheterized 
patients with pure mitral stenosis. Suitable images for analysis 
of mitral valve motion were obtained in 25 patients. Mitral valve 
leaflets were thickened in all 25 patients. The degree of thick- 
ening observed in the long axis examination was greater at the 
tips of the leaflets, while leaflet borders appeared nodular in all 
patients in both long and short axis views. Commissural fusion 
was seen in the short axis view. There was no correlation be- 
tween the degree of valve leaflet thickening and the severity of 
stenosis measured by the mitral valve area determined from the 
Gorlin formula at cardiac catheterization. Maximum amplitude 
of valve leaflet motion occurred in the midsection of the leaflets 
giving an arched appearance, convex toward the left atrium in 
systole, and alternately convex toward the left ventricular out- 
flow tract in diastole. Diastolic movement of the anterior mitral 
valve leaflet toward the septum pulled the midportion of the 
posterior mitral leaflet inferiorly. Planimetry of the mitral valve 
area beneath the short axis directly from videotape images 
compared favorably to the valve area determined at catheter- 
ization (r = 0.95). The authors conclude that mitral valve area 
determined by this technique is an accurate noninvasive method 
for assessing the severity of mitral stenosis. 


Richard Jaffe 


Cross-sectional echocardiographic examination of the 
interatrial septum. Dillon JC, Weyman AE, Feigenbaum H, 
Eggleton RC, Johnston K (Indiana University School of Medi- 
cine, University Hospital N567, 1100 West Michigan Street, 
Indianapolis, Indiana 46202). Circulation 55:115-120, Jan 
1977 


Cross-sectional or two dimensional echocardiographic studies 
were performed utilizing a mechanically oscillating transducer 
attempting to visualize the interatrial septum in 100 consecutive 
patients. Fifteen patients were normal, 11 had secundum atrial 
septal defects, six had ostium primum atrial septal defects, and 
68 patients had other forms of heart disease. Cardiac cathe- 
terization and angiography were employed to establish a diag- 
nosis in all patients with heart disease. Patients ranged from 
infants to elderly adults. The authors were successful in recording 
the interatrial septum in 83 patients: all patients with atrial 
septal defects, all normal subjects; and in 34 of 36 subjects 
under age 18 years. In normals the interatrial septum was seen 
to arise from the inferomedial border of the aortic root and to 
extend posteriorly and slightly rightward to join the posterior 
left atrial margin at a point almost directly beneath the medial 
margin of the aortic root. Left atrial dilatation generally made the 
interatrial septum more prominent and easier to record. In these 
patients the septum was noted to curve slightly inward toward 
the right atrium. 

In each of the 17 patients with atrial septal defects, a discon- 
tinuity in the echoes from the interatrial septum was noted. In 
patients with ostium primum defects, a loss of septal echoes 
occurred at the junction between the interventricular and inter- 
atrial septa. In patients with ostium secundum atrial septal de- 
fects, the location of the defect was more superior. Although 
characteristically there was absence of echoes in the midportion 
of the septum in patients with ostium secundum defects, similiar 
findings could be noted in normal patients, and the two groups 
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could not be differentiated. These preliminary data indicate that 
examination of the interatrial septum is possible utilizing real- 
time cross-sectional echocardiography, and may be specific in 
patients with ostium primum atrial septal defects. 


° Richard B. Jaffe 


Stenosis of the deep femoral artery: an evaluation of the 
accuracy of single-plane, anteroposterior arteriograms. 
McDonald EJ Jr, Malone JM, Gooding GW, Eisenberg RL, 
Mani RL (University of California School of Medicine, San 
Francisco, California). Br J Radiol, 49:932-933, Nov 1976 


Preoperative evaluation of the deep femoral artery is important 
in determining surgical treatment of aortofemoral disease. We 
reviewed 16 years’ experience in bilateral aortofemoral by-pass 
grafting and found that 63.2% of stenoses of the deep femoral 
arteries seen at surgery had been missed on conventional 
antero-posterior arteriograms. These findings demonstrate the 
inadequacy of a single, antero-posterior projection and the need 
for supplementary views in assessing lesions of the deep femoral 
artery. 


Author Abstract 


Metrizoic acid (lsopaque Coronar) used in man for cardiac 
angiography. Nitter-Hauge S, Enge | (University Hospital, 
Rikshospitalet, Oslo, Norway). Radiology 121:537-540, Dec 
1976 


Ten thousand injections of Isopaque Coronar were given to 
2,028 patients over a 3 year period. This contrast medium con- 
tains organically bound iodine in a solution of sodium, N-methyl- 
glucamine (meglumine), and calcium salts of metrizoic acid. 
Contrast media accounts for 25% of all complications during 
angiocardiography. Complications attributed to the contrast 
medium itself were divided into three groups. 

1. Ventricular fibrillation occurred in eight patients (0.4%, or 
0.1% of all injections). Other reports using different contrast 
media report an incidence of 0.6%-0.8%. 

2. Marked bradycardia or asystole occurred in four patients 
(0.20%, or 0.04% of all injections). Other series report an 
incidence of 0.3%—-0.05%. 

3. Myocardial infarction occurred in three patients. A rate of 
0.05% as compared to rate in the literature of 0.1%-2.5%. 

The frequency of complication was dependent on the anatomic 
site of catheterization. The right coronary artery was the most 
frequent site of complications, presumably related to its supply 
of the atrioventricular node. The literature is quoted as showing 
decreased sodium content of contrast media below normal 
serum level as causing an increased incidence of ventricular 
fibrillation. A high sodium content increased the refractory 
period, explaining a degree of protection against reentrant 
excitation. Isopaque Coronar has 155 mEq/liter of sodium, a 
concentration of sodium close to the physiological level. Contrast 
media enriched with calcium magnesium ions caused less signif- 
icant delay in the conduction system. The addition of calcium to 
the isopaque sodium solution is quoted as a further major factor 
in patient tolerance for this drug. 


Asher Nov 


Detection of left ventricular aneurysms by cross-sectional 
echocardiography. Weyman AE, Peskoe SM, Williams ES, 
Dillon JC, Feigenbaum H (University Hospital N567, 1100 West 
Michigan Street, Indianapolis, Indiana 46202). Circulation 54: 
936-944, Dec 1976 


Real-time cross-sectional echocardiographic studies of the left 
ventricle were performed in 31 consecutive patients with 
angiographically proven left ventricular aneurysms (Group 1). 


1071 


In 29 of these 31 patients the aneurysms were the result of 
atherosclerotic coronary artery disease. The changes in ven- 
tricular contour and contraction pattern noted in the 31 patients 
with left ventricular aneurysms were compared with the shape 
and contraction pattern of the left ventricle in two other groups 
of patients. Group II contained 20 patients with normal left 
ventricular function. Group III contained 20 patients with ischemic 
heart disease with localized abnormalities of left ventricular wall 
motion but without evidence of aneurysm function. Long and 
short axis scans were performed with attention directed to the 
shape and contraction pattern of the anterior, posterior, medial, 
and lateral ventricular walls in an area from the papillary muscles 
to the tip of the cardiac apex. An aneurysm was defined as an 
interruption in the normal contour of the left ventricular wall 
occuring during both diastole and systole. 

Cross-sectional studies of the left ventricle in patients with 
normal ventricular function (Group Il) revealed the ventricle 
to be a symmetrical structure with no interruptions in the normal 
configuration of its walls during either diastole or systole. 
During short axis study, both the body and apical segments had a 
circular configuration. During contraction there was a sym- 
metrical inward movement of the ventricular walls. In patients 
with ischemic disease of the left ventricle without angiographic 
evidence of aneurysm formation (Group II!) cross-sectional study 
demonstrated localized abnormalities of the ventricular con- 
traction sequence, generalized dilatation of the entire ventricle, 
and/or localized distortion of the ventricular contour during 
systole reflecting dyskinesis. In no case was localized diastolic 
distortion in the shape or configuration of the left ventricle noted. 

In contrast to Groups II and Ill, a clearly defined localized 
interruption in the diastolic configuration of the left ventricle was 
recorded in each of the Group | patients. The area in which the 
predominant aneurysmal dilatation was recorded on cross 
sectional study corresponded in each case to a similar area on 
the left ventriculogram. In four of 31 cases there was a minor 
discrepancy in the extent of associated ventricular involvement in 
the aneurysmal process. Corresponding M-mode echocardio- 
grams were interpreted as indicative of a ventricular aneurysm 
based on an apical dimension greater than a corresponding basal 
dimension in 14 of 30 patients (47%). Abnormal M-mode echo- 
cardiograms were recorded only in patients with anteroapical 
aneurysms. The major technical limitation of sector scanning in 
this series was the inability to record the full extent of the anterior 
left ventricular wall. While M-mode echocardiography is not a 
sensitive method for detecting aneurysms, cross-sectional 
echocardiography is a useful method for detecting ventricular 
aneurysms noninvasively. 


Richard Jaffe 


Congenital complete heart block. Radiographic findings in 
13 patients without associated defects. Jaffe RB, Sherman 
SA, Condon VR, Romm RE, Veasy LG (University of Utah Medi- 
cal Center, Salt Lake City, Utah). Radiology 121 435-439, 
Nov 1976 


The radiographic findings in 13 patients with congenital com- 
plete heart block without associated anomalies are presented 
to illustrate characteristic features. Findings related to the in- 
creased stroke volume in these patients include: (a) simulated 
shunt vasculature; (b) pulmonary venous hypertension with 
redistribution of blood flow to the upper lungs, and, in one 
patient, peribronchial edema; (c) cardiomegaly with right ven- 
tricular, pulmonary artery, left atrial, left ventricular, and aortic 
enlargement; and (d) variation in cardiac size on serial exam- 
inations. Less commonly seen were findings related to atrio- 
ventricular dissociation with transitory marked pulmonary 
venous hypertension present in one patient when left atrial 
contraction occurred during ventricular systole when the mitral 
valve was closed. 


Author Abstract 
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e Gastrointestinal 


Duodenoscopic sphincterotomy and gallstone removal. 
Safrany L (University of Münster, Münster, West Germany). 
Gastroenterology 72:338-343, Feb 1977 


Results are reported of duodenoscopic sphincterotomy at- 
tempted in 265 patients, and successfully accomplished in 92%. 
The indications listed were choledocholithiasis, 185 patients; 
papillary stenosis, in 52 patients; and ampullary carcinoma in 6 
patients. Of those successfully treated, biochemical evidence of 
cholestasis resolved in 91%. Complications produced a mortality 
rate of 1.2%, and emergency laparotomy was required in 2.5%. 
Absolute contraindications for the procedure were acute pan- 
creatitis, stenosis of the common bile duct extending beyond its 
intraduodenal portion, jaundice associated with more proximal 
abnormalities not correctable by sphincterotomy and markedly 
abnormal clotting parameters. Relative contraindications for 
the procedure were juxtaampullary diverticula and stones larger 
than the possible length of the sphincterotomy. 


Charles A. Rohrmann, Jr. 


Assessment of the accuracy of double contrast gastro- 
duodenal radiology. Laufer | (Hospital of University of Penn- 
sylvania, Philadelphia, Pennsylvania 19104). Gastroenterology 
71:874-878, Nov 1976 


Based on the author’s experience with 1,500 consecutive 
double contrast gastroduodenal examinations, the value of the 
technique is illustrated by its demonstration of subtle abnor- 
malities such as erosions, linear ulcers, and ulcer scars, not 
demonstrated by the standard barium study. Accuracy of this 
technique was assessed by (1) demonstration of lesions not 
generally demonstrated by the standard technique, and (2) 
comparison of radiologic and endoscopic findings in 225 patients 
examined endoscopically following the radiologic study. 

Utilizing the double contrast technique the author demon- 
strated superficial gastric erosions in approximately 2% of all 
patients. Since normal mucosal folds are effaced during the 
double contrast study, linear ulcers can be demonstrated. Cor- 
relation of radiology and endoscopy in 225 patients showed 11 
lesions which were missed on the radiologic study. Of the errors, 
two were due to inaccurate interpretation, seven to scarring or 
postoperative deformity, and two to prominent folds that were 
not effaced. There were five false positive radiologic diagnoses; 
lesions that could not be confirmed by careful endoscopic study 
of the area in question. One was an error in interpretation, two 
were due to prominent folds, one was due to scarring, and one 
was caused by precipitation of barium, simulating an ulcer. The 
overall radiologic error rate in this series was 7%, compared 
with 18%-33% in previously reported series. 


Charles A. Rohrmann, Jr. 


Necrotizing enterocolitis with pneumatosis intestinalis in 
systemic lupus erythematosus and polyarteritis. Kleinman 
P, Meyers MA, Abbott G, Kazam E (M. A. Meyers, New York 
Hospital-Cornell Medical Center, New York, New York). 
Radiology 121:595-598, 1976 


Two cases are presented of pneumatosis intestinalis associated 
with fatal necrotizing enterocolitis in patients with systemic 
lupus erythematosus and polyarteritis. The fatal outcome in both 
cases is attributed to the pathophysiology of pneumatosis intesti- 
nalis in these patients. Vasculitis, the underlying pathologic fea- 
ture in both disease entities, leads to mucosal ischemia, 
ulceration, infarction, and perforation. Enteric organisms reach- 
ing the bowel wall lead to necrotizing enterocolitis. The radio- 
logic appearance of intramural gas is that of curvilinear lucencies 
or a lucency paralleling a long segment when seen lengthwise. 
Streaky and mottled gas collection is noted when intramural gas 
and necrotic debris are present. Perforation leads to the pres- 
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ence of gas in the peritoneal cavity. These features are combined 
and are distinguished from the benign pneumatosis cystoides 
intestinalis, which is usually well-defined, spherical, and restricted 
to the large intestine. ò 

The authors note that contrary to published reports, patients 
with known vasculitis presenting with acute abdominal symp- 
toms and pneumatosis intestinalis are in a high-risk category. It 
is recommended that such patients be closely observed and their 
progress monitored with the aid of repeated radiologic 
examinations. 


Asher Nov 


Stratification in the gallbladder on intravenous cholangio- 
graphy: the value of delayed or 24-hour radiographs. 
Ounjian ZJ, Laing FC (University of California School of Medi- 
cine, San Francisco, California). Radiology 121:591-593, 
Dec 1976 


Three cholangiography patients are presented whose films up 
to 4 hr. postinjection were normal, but in whom delayed films 
revealed gallstones. This article reviews the literature and quotes 
previously agreed-upon filming sequences in cases of non- 
visualization. No previous filming limits were quoted for normally 
visualized gallbladders and common ducts. False-negative results 
are explained by immiscibility of old and new bile due to different 
specific gravities. Stones present in the nonopaque portion of the 
bile will not be seen as filling defects. The authors conclude that 
when intravenous cholangiography is performed and a normal 
gallbladder and common duct are visualized, that the patient be 
maintained on a fat-free diet and 24 hr radiographs be obtained 
in order to avoid false-negative results. 


Asher Nov 


Pharmaco-cholangiography with anticholinergic drugs in 
the dog. Burgener FA, Fischer HW, Adams JT, Schabel SI, 
Plume SK (University of Rochester School of Medicine, Rochester, 
New York). Br J Radiol, 49:769-775, Sept 1976 


The effect of atropine and pipenzolate bromide (PB) in different 
dosage levels was investigated in intravenous cholangiography. 
lodipamide (0.6 ml/kg) was infused over 30 min in six chole- 
cystectomized dogs (20-36 kg) equipped with Thomas cannulas 
through which the common bile duct could be cannulated. 
Doses of 1 mg atropine and 20 mg PB, half the dose given 
intravenously just prior to the contrast agent and the other half 
with the iodipamide infusion, had the greatest effect in decreasing 
the bile flow (atropine—24% at 60 min, PB—23% at 30 min) 
and increasing the bile iodine concentration (atropine + 16%, 
PB + 14%). The bilary iodipamide excretion rate was not 
affected. 

Author Abstract 


Gallstone pancreatitis: pathophysiology. Kelly TR Surgery 
80:488-492, Oct 1976 


Dr. Kelly painstakingly strained the stools of 45 patients with 
gallstone pancreatitis and recovered small stones in the stools 
of 38. This contrasts with only five of 45 patients with pancre- 
atitis but without gallstones. This study confirms the earlier work 
of Acosta and provides good evidence for a causal relationship 
between pancreatitis and passage of small stones through the 
common duct. In addition to finding gallstones, operative 
cholangiograms revealed reflux of contrast material into the 
pancreatic duct in 67% of patients with gallstone pancreatitis, 
but only 18% of the controls. This is further evidence in support 
of the “common channel theory” and in confirming the need for 
investigation of the common bile duct in any patient with a 
history of pancreatitis. 


David M. Heimbach 
Surgery, University of Washington 
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Yersinia enteritis and enterocolitis: gastroenterological 
aspects. Vantrappen G, Agg HO, Ponette E, Geboes K, Bertrand 
P (Akademisch Ziekenhuis St. Rafael, University of Leuven, 
Leuven, Belgium). Gastroenterology 72:220-227, Feb 1977 


° A series of 37 adult patients with Yersinia enterocolitica infec- 
tions were studied to determine the pertinent clinical, radio- 
logical, and endoscopic characteristics. Eighty percent of the 
patients were found to present with abdominal pain and diarrhea. 
A syndrome simulating appendicitis was observed in 40%. Other 
clinical symptoms include anorexia, weight loss, and nausea. In 
21 of 24 patients in whom the small intestine was examined 
radiologically, abnormalities of the terminal ileum were found. 
The involved segment was over 10 cm in nine patients, between 
10 cm and 15 cm in nine patients, and 15-20 cm in three pa- 
tients. Specific radiologic signs included fold thickening, nodular 
filling defects, mucosal ulcerations which were frequently longi- 
tudinal, and dilatation of the terminal ileum. Other abnormalities 
appreciated were thickening of the ileal wall, compression by 
enlarged lymph nodes, and hypercontractility. Significantly 
absent were fistula formation, fibrotic stenoses, and colon 
abnormalities. The evolution of the lesions was documented in 
14 patients with one or more control examinations extending 
from 6 weeks to 22 months. The earliest abnormalities appear to 
be thickening of the mucosal folds with nodular filling defects. 
There was a general, gradual decrease in fold thickening but 
some was still found over a period of 2 months. Pathologic 
examination of tissue obtained at sigmoidoscopy and/or colono- 
scopy showed swollen, friable, and erythematous mucosa in six 
patients. There were signs of chronic nonspecific inflammation 
and in two patients ulcerations were seen. 


Charles A. Rohrmann, Jr. 


The normal and abnormal development of the appendix: 
a radiographic assessment. Balthazar EJ, Gade M (New York 
Medical College, Metropolitan Hospital Center, New York, New 
York). Radiology 121:599-604, Dec 1976 


For descriptive purposes, the authors have divided the em- 
bryological development of the appendix into four stages. Stage 
|, at third to fourth month of gestation, is a conical inferior cecal 
segment with distal end narrowing. At Stage Il, the appendix of 
the newborn, further narrowing of the distal cecum is observed 
with a gradual region of transition from the cecum into a rela- 
tively thick appendix. Stage II is seen from the third trimester to 
term period. Stage Ill, an abrupt region of transition, is seen at 
the junction of the cecum and appendix. The appendix is in the 
most dependent portion of the cecum and is uniformally nar- 
rowed. This can be visualized in early childhood. Stage IV, or 
adult appendix, is the appendix viewed in the left posterior cecal 
wall at the junction of the three colonic taeniae. It is usually 
about 2.5 cm-—3.5 cm below the ileocecal valve. 

Fully-developed appendices measure from 8 cm to 25 cm in 
length. Different series report a retrocecal appendix in rates 
varying from 32% to 65%. Appendicitis is seen to be independent 
of either position or length. 

Most commonly seen variants from the adult appendix are 
Stage | and Stage III appendices. The development of the appen- 
dix into the adult form is independent of rotation and fixation of 
the midgut. Agenesis of the appendix is rare. Transition from 
Stage | to Il is sometimes seen on routine examinations. Vari- 
ations seen on routine examinations can be attributed to arrested 
maturation at different embryological stages. 


Asher Nov 
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Genitourinary 


Enzymatic evidence of renal tubular damage following 
renal angiography. Goldstein EJ, Feinfeld DA, Fleischner GM, 
Elkin M (Liver Research Center, Albert Einstein College of 
Medicine, Bronx, New York). Radiology 121:617-619, Dec 1976 


Glutathione transferase (ligandin) is present in proximal tubular 
cells and is released into urine during damage to these cells. 
Urine samples were collected prior to and during the first hour 
following angiography. Subsequent urine samples were collected 
at regular intervals during the next 48 hr. Of 17 patients who 
underwent aortography followed by selective renal angiography, 
five developed postangiographic enzymuria. The mechanisms 
thought to be responsible are either transient ischemia secondary 
to contrast medium in vasculature, hyperosmolar nephrosis 
secondary to the hypertonicity, or direct metabolic toxic effect 
on tubule cells. 


Asher Nov 


Seminoma of the ovary. A clinical-pathogical study and the 
role of radiation therapy. Papillon J, Chassard JL, Gerard J, 
Bonnevie R, Baudot A (Centre Leon-Berard, 28 rue Laennec, 
F 69373 Lyon, Cedex 2, France). J Radiol Electrol Med Nucl 
57:771-—781, Nov 1976 


The authors report a series of 31 cases of ovarian seminomas, 
observed during a 12 year period. They compare the similarities 
and dissimilarities of the female with the male seminoma. The 
female tumor occurs much less frequently than in the male and 
is seen most frequently in the younger age groups. Presenting 
symptoms are due to the abdominal tumor mass and its pressure 
on adjacent structures. The largest tumor in the series weighed 
4.5 kg. The tumor tends to remain encapsulated in 80% of the 
cases. In these patients the prognosis is very good. Early dia- 
gnosis and surgical removal of the tumor followed by radiation 
therapy results in a cure. In 20% of the cases the tumor breaks 
through its capsule, with local invasion into adjacent structures 
as well as distant metastasis. In these patients the prognosis is 
poor with average survival of 1.5 years regardless of treatment. 


William H. Shehadi 


Prostatic biopsy, a morphologic correlation of aspiration 
cytology with needle biopsy histology. Epstein NA (SAIMR. 
P.O. Box 1938, Johannesburg, 2000, South Africa). Cancer 
38:2078-2087, 1976 


The author reviews the correlation of prostatic aspirate cytology 
with needle biopsy histology in 118 patients, 53 of whom had 
prostatic carcinoma. The overall accuracy of the aspiration 
biopsy was 86.4% and that of needle biopsy was 85.6%. When 
combined, the techniques were 95.8% accurate. The author 
recommends that both techniques be used simultaneously in the 
diagnosis of carinoma of the prostate. 


Herbert C. Berry 


Musculoskeletal 


Quantitative radiology: radiogrammetry of cortical bone. 
Dequeker J (Rheumatology Unit, Academic Hospitals, Leuven, 
Belgium). Br J Radiol 49:91 2-920, Nov 1976 


Based on personal experience and data in the literature, an 
overview is given of radiogrammetry of cortical bone of the 
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second, metacarpal. There is a within- and between-observer 
error which amounts respectively to 1.2% and 1.5% for the outer 
diameter and 4.8% and 6.4% for the inner diameter. The 
systematic + or — trend between observers indicates that one 
observer working according to certain defined rules obtains the 
most reliable results. 

There is a large variability in amount of bone within one age 
and sex group which is partly due to skeletal size differences. The 
relative indices which were introduced to correct skeletal size 
differences still exist. The variability is reduced when the data 
are divided into strata of skeletal size. Since cortical area shows 
the best correlation with outer diameter within each age group 
and since cortical area represents best the ash content of the 
bones the values of this index are most suited to be grouped 
according to outer diameter. In differentiating pathological from 
physiological bone loss this procedure is an improvement on the 
previously published indices of amount of bone. When com- 
paring different populations this method has advantages since 
skeletal size differences are eliminated. Comparing seven popu- 
lations it was found that populations living in the U. S. have more 
bone for a given skeletal size than populations in Europe 
or Nigeria. 

Bone loss with age is a general phenomenon but differences 
in rate of loss are observed between the sexes and between 
ethnic different populations. The decrease of bone mass is 
faster after age 50 years in women than in men. Blacks living in 
the U.S. lose less bone with age than whites. 

Radiogrammetry of cortical bone in groups gives useful 
information on bone remodeling during ageing and in patho- 
logical conditions. At an individual level, however, it is difficult 
to evaluate changes on a short term basis with radiogammetry. 

Radiogrammetry of cortical bone is a simple and reproducible 
method which measures bone mass indirectly. Changes in 
cortical width show a high degree of correlation with the changes 
in mass of cortical bones but trabecular bone is not measured. 
This is a serious handicap, since most of the metabolic diseases 
of the skeleton affect trabecular bone to a greater extent than 
cortical. Nevertheless the measurement of cortical thickness 
certainly has added to the knowledge of changes in bone mass 
in ageing and in disease. 


Author Abstract 


Discoid medial meniscus. Resnick D, Goergen TG, Kaye JJ, 
Ghelman B, Woody PR (Veterans Administration Hospital, 
San Diego, California). Radiology 121:575-576, Dec 1976 


Three cases of discoid medial menisci were diagnosed pre- 
operatively by arthrography. Discoid meniscus usually occurs on 
the lateral side of the knee; its pathogenesis is obscure. 


Author Abstract 


Radiological demarcation of cemented sockets in total hip 
replacement. DeLee JG, Charnley J (Wrightington Hospital, 
Wigan, Lancashire, WN6 QEP, England). Clin Orthop 121:20— 
32, Nov-Dec 1976 


These authors reviewed 141 Charnley low friction arthro- 
plasties performed between November 1962 and December 
1965 for an average followup time of 10.1 years. Demarcation 
is defined as a dark line between the radiopaque cement and the 
bone of the acetabulum. Sixty-nine percent of these cases 
showed demarcation of various degrees. Progressive migration 
of the socket of one of two types was present in 9.2%: (1) 
subsidence of the socket in the direction of the central axis 
of the socket; and (2) tilting of the socket. The vast majority 
of cases with demarcation were symptomless. In 11 cases, 
migration started between 4 and 8 years following surgery. 
Most cases of migration seemed to have a technical explanation, 
although three demonstrated low grade sepsis. 


Frederick A. Matsen, Ill 
Orthopedics, University of Washington 


ABSTRACTS 


Fracture of the tibial tubercle. Levi JH, Coleman CR (Ohio 
State University Hospitals, Columbus, Ohio). Am J Sports 
Med 4:254-263, Nov-Dec 1976 


Fractures were limited to the 12 to 16-year-old age group®in 
15 cases. Injuries were classified as Type | with avulsion of the 
tibial tubercle, Type Il with fracture of the tubercle and the 
anterior part of the tibial epiphysis, hinged at the anterior 
cartilage, and Type III with complete fracture of the tibial tubercle 
and anterior epiphysis into the joint. All fractures were internally 
fixed with varying techniques that included screw internal 
fixation, and suture only. All patients did well and none had 
resultant genu recurvatum deformity which is a described 
complication but was not encountered in this group of patients. 
Editorial comment by Dr. Kay Clawson indicated that avulsion 
of the tubercle need not include the ossified part of the tubercle 
and can be recognized by the resulting patella alta. He also 
encouraged recognition that Type II and Type III fractures are 
Salter Type III growth plate injuries and treatment should con- 
sider the effects of excessive compression with screw fixation 
and the desirability of placing screws vertically across the growth 
plate. 


Philip W. Anderson 


Unstable ankle fractures in athletes. Walsh WM, Hughston 
JC (Hughston Orthopaedic Clinic, Columbus, Georgia). Am J 
Sports Med 4:173-183, July-Aug 1976 


The authors reflect upon the need for recognition of unstable 
ankle fractures and on the importance of anatomic reduction 
by either open or closed methods, particularly in athletes. In the 
athlete open reduction is performed more commonly than in the 
sedentary patient to assure stabiltiy for return to competition. 
The recognition of two forms of the unstable ankle fracture are 
emphasized. The first includes either tear of the deltoid ligament 
or fracture of the medial malleolus with rupture of the tibiofibular 
syndesmosis and high fracture of the fibula. The second includes 
medial deltoid tear of malleolar fracture with joint line transverse 
fracture of the fibula. The authors encourage the acute use of 
stress films to document instability of the mortise and the use of 
frequent postcasting views to confirm that reduction is main- 
tained. They stress that reduction is reportedly lost in 10% to 
70% of cases. Reduction is lost usually at 3 days or 2 weeks after 
casting. They encourage internal fixation of the fibula permitting 
any associated posterior malleolar fragment to be reduced by the 
intact posterior tibiofibular ligament. When deltoid ligament tear 
is found, they suggest repair of its thickened deep posterior 
fibers. They indicate that there is no consistently reliable repara- 
tive procedure for the deltoid ligament. Failure to obtain good 
results is often related to incomplete initial radiographic exam- 
ination and the resulting failure to appreciate the extent of the 
injury and its instability. 


Philip W. Anderson 


Selective ascending lumbosacral venography in the assess- 
ment of lumbar disc herniation. Macnab |, St. Louis EL, 
Grabias SL, Jacob R (Wellesley Hospital, 160 Wellesley Street 
East, Toronto, Ontario, Canada). J Bone Joint Surg [Am] 58: 
1093-1097, Dec 1976 


Epidural venography was performed in 110 patients with 
suspected lumbar disc herniation by catheterization of the 
ascending lumbar and ascending sacral veins. The findings by 
venography and by myelography were compared with those 
revealed by operative exploration. Only 61 patients had veno- 
graphy, myelography, and operative exploration. In 50 of these 
patients with no previous disc surgery, the diagnostic accuracy 
of venography was 98% and of myelography, 90%. Venography 
had limited value in the other 11 patients who had had one or 
more prior disc operations because it did not distinguish between 





ABSTRACTS 


scarring and recurrent disc herniation at the levels previously 
explored. Selective ascending lumbosacral venography is indi- 
cated both in patients who have not had a prior disc operation, 
as a guide to whether myelography should be preformed when 
the clinical picture is ambiguous, and in patients whose myelogram 
is normal or equivocal but whose signs and symptoms are 
strongly suggestive of disc herniation. 


Author Abstract 


Roentgenographic evaluation of vertebral rotation. 
Benson DR, Schultz AB, Dewald RL (Department of Materials 
Engineering, University of Illinois at Chicago Circle, Chicago, 
Illinois). J Bone Joint Surg [Am] 58:1125-1129, Dec 1976 


The authors conclude that it is unlikely that precise measure- 
ments of rotational changes in spines with mild or moderate 
scolioses can be made from routine anteroposterior radiographs. 
Fifteen cadaver vertebrae were examined with different frontal 
and sagittal inclinations and rotations varying from 15 degrees 
left to 45 degrees right. The difficulty in making an accurate 
vertebral rotational determination evolves from uncertainties 
secondary to measuring the pedicle shadow offset. The true and 
apparent offsets of a single vertebra differ markedly, vertebrae 
from different spines have different offsets for the same degree 
of rotation and the same inclinations. Therefore, the authors 
believe that it is unrealistic to attempt to determine vertebral 
rotation precisely from observation of pedicle shadow offsets, 


either in a single film or by comparison of offsets of two radio- 
graphs. 


Gerald R. Smith 


Quadriparesis after needle aspiration of the cervical spine. 
McLaughlin RE, Miller WR, Miller CW (University of Virginia 
Medical Center, Charlottesville, Virginia). J Bone Joint Surg 
[Am] 58:1167-1168, Dec 1976 


A transient quadriparesis secondary to needle aspiration of a 
suspected osteomyelitis of the cervical spine is reported. The 
authors state that although a number of mechanisms may have 
been responsible, the quadriparesis was probably the direct 
result of swelling, inflammation, and hemorrhage caused by the 
introduction of the needle and injection of saline into the disc 
space. Since the blood supply to the cervical spinal cord is quite 
tenuous, a small addition to an already compromised vasculature 
may well cause a compromise of the blood supply to the anterior 
part of the spinal cord thereby causing transient ischemia. Since 
the anterior and posterior parts of the spinal cord in the cervical 
region are supplied by independent end arteries without collateral 
circulation, the blood supply to the cervical spinal cord is quite 
tenuous. Such complications may be far more common than 
previously reported. The authors are to be commended for 
bringing this possibility to general attention. 


Gerald R. Smith 


Improved methods for quantitative radiographic evalution 
with particular reference to total hip arthroplasty. Clark 
IC, Gruen T, Matos M, Amstutz HC (UCLA Medical School, 
Los Angeles, California 90024). Clin Orthop 121:83-91, 
Nov-Dec 1976 


The range of magnification factors in 1 m and 1.8 m radio- 
graphs were calibrated using three simple methods. The rela- 
tionship between x-ray source to cassette distance, object to 
cassette distance, and magnification factors was determined 
experimentally, both for 1 mand 1.8 m radiographs. The resulting 
nomogram showed no significant magnification difference be- 
tween centered (anterposterior hip) and off-set (anteroposterior 
pelvis) radiographs. Magnification factors of 1 m films were 
twice that of 1.8 films for the same object to cassette distances. 
Due to the smaller magnification range of 1.8 films (1%—-13%) 
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compared to 1 m films (1% to 26%), there was less chgnce of 
error in determining magnification factors for the larger film 
distances. Skin radiation dosage was similar in both procedures. 
Magnification factors were also calculated from 414 antero- 
posterior radiographs of total hip prosthesis using the femoral 
ball as a calibration standard. This provided magnifications 
of 20% for 1 m films and by extrapolation on the nomogram, 
gave corresponding values of 10% for the 1.8 m films. The 
associated hip to cassette distances also obtained from the 
nomogram varied from 125-205 mm, averaging 165 mm. In 
subsequent clinical trials it was possible to represent the patients 
as either small, medium, or large with corresponding magni- 
fication factors of 8%, 10%, and 12% respectively. The error 
with this simplification was still within + 2.5%. For 1 m films 
the corresponding magnification factors for small, medium, 
and large patient categories were 16%, 20%, and 24% respec- 
tively with likely errors within = 5%. Magnification factors were 
also calculated from the radiographic image of a 100 mm rod 
which had been attached to the patient’s thigh. The overall 
accuracy with this method was comparable to the techniques 
described above and had the advantage that every radiograph 
featured its own scale, a particularly important feature for 
preoperative films which have no implant for calibration pur- 
poses. As a result of such simple calibration procedures, it was 
possible to identify the over all magnification variations and 
specify particular magnification factors within = 2% (1.8 m 
films) or + 5% (1 m films). 


Frederick A. Matsen, III 
Surgery, University of Washington 


Nervous System 


Delineation of pituitary adenomas by angiotomography. 
Bonneville JF, Bugault R, van Effenterre R, Pertuiset B, Metzger 
J (Unite de Neuroradiologie, Hospital St. Jacques, F-25000 
Besancon, France). Neuroradiology 11:49-51, May 24, 1976 


Angiotomography was used to supplement cerebral angio- 
graphy in 20 patients with pituitary adenomas and three with 
empty sellae. Tumor stain was absent in only one of 20 patients 
with pituitary adenomas and in all three patients with empty 
sellae. Tumor stain was occasionally so faint that the super- 
imposition of several sequential angiotomograms was necessary 
for its detection. The stain was seen in both the parenchymal 
and venous phases. Capsular veins were also frequently identi- 
fied. In one case a cystic component within the tumor was 
diagnosed and confirmed at surgery. In general a dense tumor 
stain on angiotomography was associated with a highly vascular 
tumor. The authors felt that tumor stain was better seen on 
angiotomograms than on standard or magnification-subtraction 
films. They also felt that in some cases suprasellar extension 
was well delineated by angiotomography and pneumoencephalo- 
graphy could be avoided. 


Paul M. Chikos 


The radiological diagnosis of meningiomas, the impact of 
EMI scanning. Clavera LE, Sutton D, Tress BM (National 
Hospitals for Nervous Diseases, Queen Square, London, W.C.1, 
England). Br J Radiol, 50:15-22, Jan 1977 


A review of the impact of computerized tomography on the 
radiological diagnosis of meningiomas is presented. Seventy-one 
intracranial and eight orbital cases have been examined by this 
new method using the 16 X 60 matrix. The diagnostic accuracy 
of the method is compared with established neuroradiological 
methods of examination (plain x-rays, angiography, pneumo- 
graphy, and isotope scanning). 

The new noninvasive method is undoubtedly the most accurate 
diagnostic tool yet available. It provided a specific diagnosis 
of meningioma in 77% of the intracranial cases without contrast 
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enhancement and diagnosed the presence of tumor in a further 
19% giving an overall tumor diagnosis of 96%. There were 
three false negatives (4%). After intravenous injection of con- 
trast medium specific diagnosis of meningioma was made in a 
further six cases raising the specific diagnostic rate to 86%. 

Specific identification of intraorbital meningiomas is more 
difficult though the presence of retro-orbital tumor was cor- 
rectly diagnosed in all eight cases examined (100%). 

In none of our cases was a false positive diagnosis of tumor 
made. However, there are areas where a specific diagnosis of 
meningioma can only be made as part of a wider differential 
diagnosis. Apart from the orbit these include the suprasellar 
area, the cerebello-pontine angle, and the intraventricular re- 
gions. Occasionally also supratentorial gliomas or secondaries 
can stimulate meningiomas. 


Author Abstract 


The diagnosis of cerebellopontine tumors by means of 
tomography following positive contrast cisternography 
(in German). Grehn S, Wissman C, Helms J (Med. Strahlenin- 
stitut der Universitat, Roentgenweg 11, 7400 Tuebingen, Ger- 
many). Fortschr Roentgenstr 125:438-441, Nov 1976 


Forty-one tumors of the cerebellopontine angle were found 
on 207 Pantopaque cisternograms which were performed in 
conjunction with tomography. The radiographically demon- 
strated localization and size of these tumors could be confirmed 
in all 37 patients who came to surgery. The vertical diameter 
of 35 tumors was less than 2.5 cm. Twenty-four tumors were 
predominently extrameatal, four predominently intrameatal, and 
13 equally extra- and intrameatal. Enlargement of the internal 
auditory canal, absolute or by comparison with the contralateral 
internal auditory canal, was encountered in only 23 patients. 
The authors feel that these findings as well as the possibility of 
an idiopathic widening of the internal auditory canal (“empty” 
internal auditory canal) support the importance of positive con- 
trast cisternography with tomography in all patients with typical 
symptoms of an acoustic neuroma. 


Peter F. Winter 


Lumbar myelography with metrizamide—a new nonionic 
contrast medium. Grainger RG, Kendall BE, Wylie IG (Royal 
Hospital, Sheffield S1 3SR, England) Br J Radiol 49:996—1 003, 
Dec 1976 


In contradistinction to all currently available water-soluble 
contrast media, metrizamide (Amipaque) is not a salt, but a 
substituted amide and therefore does not dissociate in solution. 
This unique property results in solutions of high iodine content 
yet with low osmolality. Metrizamide probably has a lower 
neurotoxicity than any other known water-soluble contrast agent. 

A clinical trial of metrizamide lumbar myelography in 201 
patients in three clinical centers represents the first clinical 
assessment of this new contrast medium in the United Kingdom. 
The technique of the radiological procedure and the adverse 
reactions encountered are presented and discussed. 

There were no serious adverse effects: no muscle spasm or 
epilepsy. Minor adverse reactions—headache, vomiting, and 
nausea occur with approximately the same freyuency as with 
meglumine iocarmate: 43% of patients complained of headache. 

In 118 patients the lower dorsal subarachnoid space was 
also examined with no increase in toxic reactions. 

It is concluded that metrizamide is a safe contrast medium 
for lumbar and lower dorsal myelography. Water-soluble media 
will probably largely replace oil products for these investigations. 

Further clinical trials are being extended to include examina- 
tion of the upper dorsal and cervical subarachnoid space. 


Author Abstract 


ABSTRACTS 


The clinical significance of pneumographic cerebellar 
atrophy. Kennedy P, Swash M, Wylie IG (The London Hospital, 
London E1 1BB, England). Br J Radiol, 49:903-911, Nov 1976 


The clinical significance of apparent pneumographic cerebellar 
e 

atrophy has been studied in a group of 44 otherwise unselected 
patients found to have cerebellar atrophy, according to pre- 
viously suggested criteria, at pneumoencephalography. Lateral 
and posteroanterior tomography of the posterior fossa was 
performed in all cases. In each case the width of two or more 
sulci in the cerebellar vermis exceeded 2 mm. We have con- 
cluded that: 

1. There is a relationship between the severity of pneumo- 
graphic cerebellar atrophy and the severity of clinical signs of 
cerebellar disease (p = 0.03). 

2. Severe or moderate atrophy of the vermis, whether gen- 
eralized or focal, is usually associated with clinical signs of 
cerebellar disease, but mild atrophy of the vermis, equivalent 
to the “moderate” atrophy of previous studies, has no apparent 
diagnostic significance. 

3. Atrophy of the cerebellar hemispheres, in the absence of 
atrophy of the vermis, is very unusual and it cannot, by itself, 
be correlated with clinical signs of cerebellar disease. 

4. In individual cases, assessment of the significance of 
pneumographic cerebellar atrophy cannot be made without 
adequate clinical information. 


Author Abstract 


Aspergilloma of paranasal sinuses—a common cause of 
unilateral proptosis in Sudan. Rudwan MA, Sheikh HA (Leeds/ 
Wakefield Hospital, United Kingdom). Clin Radiol 27:497-502, 
Oct 1976 


The radiological appearances of six cases of primary fungal 
granuloma of the paranasal sinuses with involvement of the 
orbit are described. All were caused by Aspergillus flavus. Bone 
destruction is common and can be extensive, but is character- 
istically well defined, especially in the lateral wall of the antrum. 
The discrepancy between the gross radiological changes and 
the mild symptoms is a feature very suggestive of the condition. 
Associated displaced “floating” teeth, expansion of ethmoids, 
and intracranial calcification are described and discussed. It is 
expected that, at least in certain localities where the incidence 
is significant, the radiologist would be able to help in recog- 
nizing the earlier cases. 


Author Abstract 


Pediatric Radiology 


Jansen’s metaphyseal dysostosis. Gordon SL, Varano LA, 
Alandete A, Maisels MJ (Hershey Medical Center, Hershey, Penn- 
sylvania 17033). Pediatrics 58:556-560, Oct 1976 


The authors report the eighth recorded case since the original 
description by Jansen in 1934. Radiographic changes were noted 
at birth and consisted of unossified vertebral bodies, ischia and 
pubis, marked demineralization, cupping of the metaphysis of the 
long bones and the anterior ribs, with a normal skull. The con- 
dition is characterized by profound abnormality in endochondral 
ossification and retardation in growth and is associated with 
hypercalcemia. 


B. J. Wood 
Miscellaneous 


Body fat: its relationship to coronary heart disease, blood 
pressure, lipids, and other risk factors measured in a large 
male population. Weinsier RL, Fuchs RJ, Kay TD, Triebwasser 
JH, Lancaster MC (University of Alabama School of Medicine, 
Birmingham, Alabama 35294). Am J Med 61:815-824, Dec 
1976 
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This interesting study from Brooks Air Force Base, Texas, 
examines the hypothesis that obesity is an important factor in 
such disorders as coronary artery disease, hypertension, and 
hyperlipidemia. The study was done in 1,483 individuals who 
wêre predominantly white males with a mean age of 37 years 
and weight range of 53-120 kg. It is important to note that this 
was not random sample of any population. Body fat was mea- 
sured by estimating the lean body mass from the distribution of 
injected tritiated water and subtracting the lean body mass 
from the total body mass. Other measurements such as height, 
weight, blood pressure, cholesterol, and triglycerides were 
measured by standard techniques and correlations were sought 
from careful statistical handling of this large amount of data. 
The results indicate that body fat is Statistically correlated with 
blood pressure, serum cholesterol, and triglyceride levels but 
the magnitude of this influence of body fat on other measure- 
ments is very small. The authors conclude that the potential 
benefit of weight reduction to reduce the risk of coronary artery 
disease may have been over emphasized or at least the data to 
support this idea is rather tenuous at the present time. 


David C. Dale 
Medicine, University of Washington 


The xeroradiographic appearances of some uncommon 
malignant mammary neoplasms. Millis RR, Atkinson MK, 
Tonge KA (New Cross Hospital, London, England). Clin Radiol 
27:463-471, Oct 1976 


Clinical and xeroradiographic appearances are described of 
four patients with malignant lymphomatous involvement of the 
breast, two with breast involvement by acute leukemia, and four 
with primary fibrosarcoma of the breast. In one patient with 
malignant lymphoma and multiple palpable masses, the radio- 
logic appearance resembled benign mammary dysplasia, but 
in the three other patients, one with a discrete clinical mass, and 
two with diffuse clinical involvement, radiologic examination of 
the breast showed skin thickening with diffuse abnormalities of 
the trabecular pattern, most marked in the subdermal area. One 
of the patients with leukemia had a discrete palpable mass and 
the other had diffuse clinical involvement, but the radiological 
appearances in both patients were similar and resembled those 
of a carcinoma. The clinical and radiological appearance of the 
patients with fibrosarcoma were those of a benign cyst or a 
fibroadenoma. 


Author Abstract 


The EMI whole body scanner in the demonstration of 
lymph node enlargement. Kreel L (Clinical Research Centre, 
Harrow, England). Clin Radio/ 27:421-429, Oct 1976 


Thirty-three cases with malignant disease due mainly to 
lymphoma and testicular tumors were evaluated by computed 
tomography (CT) scanning on the EMI general purpose scanner. 
In many cases there were either more lymph nodes demon- 
strated than on lymphography or more disease shown in bone 
or the thorax than was suspected. 

CT scanning is particularly valuable in showing mesenteric, 
retorsternal, axillary, and paraaortic lymph node enlargement. 
Bone, liver, and pulmonary metastases were shown when not 
demonstrated by other methods as well as showing the extent 
of recurrence of malignant disease. 

In testicular tumors metastatic spread to paravertebral soft 
tissues behind the diaphragm was clearly demonstrated. This 
cannot be seen on lymphography. 

CT scanning appears to be the most accurate method to date 
of showing the extent of malignant disease, particularly in cases 
of lymphoma and testicular tumors. 


Author Abstract 
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The roentenographic findings in the acute neuronapathic 
form of Niemann-Pick disease. Griinebaum M (Beilinson 
Medical Center, Tel Aviv University Medical School, Petah Tikva, 
Israel). Br J Radiol 49:1018-1022, Dec 1976 


The roentgenographic changes are described in two patients 
with the acute neuronopathic form of Niemann-Pick disease. 
These consist of metaphyseal splaying, osteoporosis, and the 
quadrate appearance of the lumbar vertebrae with relatively long 
pedicles. The parenchymatous involvement is manifested by 
interstitial lung changes, enlargement of liver, spleen, and kidney, 
and distended intestinal loops with an abnormal! mucosal pattern 
associated with prolonged transit time of the contrast material. 
The differential diagnosis of these changes is discussed. 


Author Abstract 


Computerized tomography using the EMI general purpose 
scanner. Kreel L (Clinical Research Centre, Harrow, England). 
Br J Radiol 50:2-14, Jan 1977 


The EMI general purpose scanner is briefly described, with 
particular reference to the use of window height and window 
width variations. Patient preparation in relation to movement 
artefacts and contrast medium is considered and a method of 
localization of tomographic sections is described. 

The scanner produces brain examinations of high quality. 
Because a head water bath is no longer required, the base of 
the skull can also be examined. 

In the thorax, computed tomography is particularly valuable 
in showing pleural disease in the forms of thickening, plaques 
or tumors, and in demonstrating retrosternal lymph node en- 
largement. Small peripheral metastases can be identified when 
not shown by conventional tomography. 

In the abdomen lymph node masses, retroperitoneal tumors, 
and pancreatic disease has been identified, often more com- 
pletely than by other methods, or where other methods have 
failed. This has proved particularly valuable in the grading of 
malignant disease and in the monitoring of subsequent treat- 
ment. It is particularly helpful in the planning of radiotherapy. 

Metastases in liver and bone can be Clearly defined when still 
quite small (0-5.1 cm), but comparison with other methods of 
diagnosis such as gray scale ultrasound and isotope scanning 
will be needed before the role of computed tomography in 
evaluating these lesions is known. 


Author Abstract 


Transperitoneal percutaneous retroperitoneal lymph node 
aspiration biopsy. Zornoza J, Wallace S, Goldstein HM, Luke- 
man JM, Jing BS (M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas 77030). Radiology 122:111-115, Jan 1977 


Transperitoneal percutaneous biopsies utilizing a thin-walled 
flexible 23-gauge needle are described in 17 pateints (20 biopsy 
procedures). Most patients (10) had lymphangiographically 
identified nodes biopsied. Interpretable material was obtained in 
14 patients. None of the patients experienced significant dis- 
comfort or complication. Twenty-two of 25 successful biopsies 
in an additional group of patients, again without complications, 
are described in the addendum. 


Herbert C. Berry 


Nuclear Medicine 


Bone scintigraphy in renal osteopathy (in German). Hermann 
HJ, Gahl G (Klinikum Westend, Spandauer Damm 130, 1000 
Berlin 19, Germany). Nuc/ Med 15:223-227, Oct 1976 


Bone scans with 99™Technetium pyrophosphate were obtained 
in 25 patients with chronic renal disease. Nine were on dialysis 
and the remaining 16 on medical therapy. The bone scan was 
performed on a double probe rectilinear scanner interfaced with 
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a data processing system. The count rates over specific skeletal 
regions were compared with the average count rate of these 
regions as calculated from 18 normal bone scans. The total 
number of regions with increased uptake was determined in each 
patient since this was considered a reflection of the severity of 
the osseous disease process. The count rate ratio of skull to 
bony thorax was also calculated in each patient. 

In seven of nine patients on dialysis, the bone uptake was 
markedly increased in more than 12 skeletal regions. In the re- 
maining two, uptake was increased in six and eight skeletal 
regions respectively. Frequently, the count rates were two to 
three times normal. Most often involved were SI joints, hip 
joints, facial bones, calvarium, iliac wings, shoulder joints, knee 
joints, and metatarsal regions. Repeat bone scans after 7-11 
months were obtained in seven patients. Further marked in- 
crease in uptake was found in four, a slight progression in one 
and no change in two. The skull to thorax ratio was significantly 
elevated in six patients on the initial scan with further increase 
in four patients on the repeat examination. The count rates of 
the skull were found to be comparable to the markedly increased 
uptake seen in Paget’s disease. The serum alkaline phosphatase 
was elevated in five patients, in three of which there was pro- 
gression of the scintigraphic findings and further rise of the 
alkaline phosphatase at the time of the repeat scan. 

In the 16 pateints on medical treatment, the findings were 
less marked with only two to seven skeletal areas exhibiting in- 
creased uptake in all but one patient; this patient had 16 involved 
skeletal sites and was started on dialysis soon after the scan. The 
severity of the scintigraphic findings in these 16 patients cor- 
related with the creatinine levels but not with the duration of 
the renal disease. 

The authors conclude that the bone scan is suitable to estimate 
semiquantitavely the bone turnover in renal disease. 


Peter F. Winter 


Sensitivity of radionuclide brain imaging and computerized 
transaxial tomography in detecting tumors of the posterior 
fossa: concise communication. Mikhael MA, Mattar AG 
(Mallinckrodt Institute of Radiology, Washington University 
School of Medicine, St. Louis, Missouri). J Nucl Med 18:26-28, 
1977 


In a series of 25 pateints with histologically proven mass 
lesions of the posterior fossa, computerized transaxial tomog- 
raphy (CTT) and radionuclide (RN) brain imaging detected 23 
(92%) and 22 (88%) of the 25 tumors, respectively. In this small 
group of patients, the difference is not statistically significant. 
When the results of both techniques were combined, the detec- 
tion rate was 100%, which emphasizes the complementary value 
of the two procedures. The two lesions not detected by CTT 
were metastatic carcinomas, and contrast enhancement was not 
employed. The three lesions not detected by RN imaging were 
cystic. The results may represent underestimates of the true 
sensitivity of both techniques since the use of contrast enhance- 
ment with CTT and of posterior flow studies and magnified static 
RN images of the posterior fossa would probably improve the 
sensitivity of both tests. 


Author Abstract 


125] therapy in Graves disease. McDougall IR, Greig WR 
(Royal Infirmary, Glasgow, Scotland). Ann Intern Med 85: 
720-723, Dec 1976 


Hypothyroidism regularly occurs within 1 year in about a 
third of patients given !°liodine in the treatment of Graves 
disease. The incidence of hypothyroidism is 70% by 10 years. It 
has been suggested that '!1 causes this high frequency of hypo- 
thyroidism because of the high energy beta particle emitted by 
this isotope. !*°l emits a lower energy particle and on this basis 
it has been thought that it would cause less radiation injury to the 
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thyroid tissue and be a more useful isotope for treating Graves 
disease. 

McDougall and Greig have treated 376 patients with ‘°°! 
over a wide dose range. In their patients, the frequency and pat- 
tern of development of hypothyroidism closely resembled the 
result with 1311. On the basis of their experience they recommend 
the use of *3'1. 


David C. Dale 
Medicine, University of Washington 


Early diagnosis of venous thrombosis using ‘°°I-fibrinogen. 
Carretta RF, DeNardo SJ, DeNardo GL, Jansholt AL, Rose 
AW (Sacramento Medical Center, University of California School 
of Medicine, Sacramento, California). J Nucl Med 18:5-10, 1977 


Twenty out of 102 patients studied with ‘*°l-fibrinogen had 
positive test results. Of these, acute thrombophlebitis was con- 
firmed by radiopaque venography in 12 and by clinical evaluation 
and subsequent hospital course in eight. None of the 30 radio- 
paque venograms performed in patients with negative fibrino- 
gen-uptake tests revealed evidence of acute thrombophlebitis. 
Most significantly, 85% of the positive tests were evident within 
24 hr after administration of the radiopharmaceutical, thus 
indicating the clinical value of this procedure. Forty-two percent 
of 24 patients suspected of acute thrombophlebitis and 50% 
of 14 patients with documented pulmonary emboli had positive 
fibrinogen tests. Anticoagulation therapy did not prevent a pos- 
itive }2°l-fibrinogen result. Followup studies, conducted 1-6 
months after injection of '*°l-fibrinogen, showed no evidence of 
hepatitis in any of the recipients. 


Author Abstract 


Thyroid function and metabolic state in chronic renal 
failure. Spector DA, Davis PJ, Helderman JH, Bell B, Utiger 
RD (Baltimore City Hospital, Baltimore, Maryland). Ann /ntern 
Med 85:724-730, Dec 1976 


Many patients with chronic renal failure have signs and symp- 
toms resembling hypothyroidism. Recently TSH levels have 
become widely available at a very sensitive test for reduced 
thyroid function. In this interesting paper, Spector and his col- 
leagues measured a variety of thyroid tests including free Ta, 
free T3 and TSH levels in 38 patients with chronic renal insuf- 
ficiency. They found, as have others, that T3 levels are frequently 
reduced in these patients. Free T4 levels and TSH levels were 
generally normal indications that nearly all of these patients, 
even those with elevated T3 levels, are euthyroid. The reason 
for low T3 levels in these patients is unclear but they should not 
be construed to mean that hypothyroidism is common in chronic 
renal failure. In this category of patients T4 levels and TSH levels 
appear to be the basic test for establishing the diagnosis of 
hypothyroidism. 


David C. Dale 
Medicine, University of Washington 


Is pretreatment calculation of the dose of 1-131 in the 
therapy of Graves’ disease possible? (in German). Creutzig 
H, Hundeshagen H (Medizinische Hochschule, Postfach 610 
180, D-3000 Hannover 61, Germany). Nucl Med 15:233-236, 
Oct 1976 


In 46 patients with Graves’ disease undergoing therapy with 
radioactive iodine, the therapeutic dose of !-131 was calculated 
using the formula suggested by Billion. The intent was to deliver 
7,000 rads to small and 10,000 rads to large (50g—100g) thyroid 
glands. The calculation was based on the estimated thyroid 
weight and the effective intrathyroidal half-life of the diagnostic 
l-131 dose as derived from several thyroid uptake determinations 
over a 48 hr period following administration of the diagnostic 
dose. The calculated therapeutic dose of I-131 was given in a 
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single application and its effective half-life determined by means 
of serial uptake measurements. The radiation dose to the gland 
was then recalculated using the same formula. 

Small glands received 10,700 + 4,300 rads instead of the 
cglculated 7,000 rads, while large glands received 8600 + 
4100 rads instead of 10,000 rads. There was an obvious trend 
in that the actual therapeutic dose delivered was inversely related 
to the size of the gland, i.e. the smaller the gland, the higher 
the dose. 

This marked difference between calculated and received 
radiation dose indicates that any individual prediction regarding 
therapeutic effects from the diagnostic |-131 test is impossible. 
For the same reason, a comparison of response or overresponse 
to therapy with l-131 is only reliable when the dosimetry is 
based on the therapeutic dose. 


Peter F. Winter 


Functional scintigraphy of the salivary glands following 
therapy with high doses of iodine-131 (in German). Albrecht 
H, Creutzig H (Med. Hochschule Hannover, Postfach 610 180, 
D-3000 Hannover, Germany). Fortschr Ges Rontgenstr 
Nuklearmed 125:546-551, Dec 1976 


Functional scintigraphy of the salivary glands was performed 
in 51 patients 3 to 6 months following therapy with high doses 
of I-131. All patients had a total thyroidectomy for differentiated 
carcinoma of the thyroid gland. The patients were divided into 
three groups: 27 patients with a total dose not exceeding 0.3 
Ci, 15 patients with a total dose between 0.5 and 1.0 Ci, and 
nine patients with a total dose between 1.1. and 3.2 Ci of |-131. 
The results were compared with functional scintigraphy of the 
Salivary glands in 16 normal persons, none of whom had evidence 
of thyroid or salivary gland pathology. 

Using a scintillation camera, serial views were obtained for 
50 min following intravenous injection of 1.5 millicuries of 29m 
Technetium pertechnetate. The accumulation time for each view 
was 15 sec. Twenty-five min after the injection of 9°°™Technetium 
pertechnetate, 0.25 mg of carbamylcholine chloride were admin- 
istered subcutaneously. At the end of the examination, regions of 
interest were marked over the parotid glands, the submandibular 
glands, and oral cavity, and time-activity curves were generated. 
The following points were determined on the time-activity curve: 
(1) time of the maximum count rate (7 max); (2) the maximal 
decline of the count rate following stimulation expressed as 
percentage of the maximum and called excretion Capacity (EC); 
(3) relative increase in radioactivity in the oral Cavity, termed 
excretion index (El). 

After a dose of less than 0.3 Ci, Tmax and EC were abnormal 
in 30% of the patients. After a dose of O.5-1 Ci, Tmax was 
changed in 60% and EC in 80% of the patients. After 1.1-3.2 
Ci, an abnormal Tmax was found in two-thirds of all patients and 
a reduced to absent EC in all nine patients in this group. The 
average El of each patient group also declines with increase in 
the cumulative radiation dose. Many patients with a total dose 
of more than 0.5 Ci had clinical evidence of marked hyposialia 
Or asialia. 

These results indicate a cumulative risk of reduced function 
of the salivary glands following therapy with I-131. The findings 
in this study also suggest that functional scintigraphy can detect 
impaired salivary gland function prior to clinical manifestation, 


Peter F. Winter 


Focal splenic defects. Freeman MH, Tonkin AK (University of 
Florida, College of Medicine, Gainesville, Florida). Radiology 
121:689-692, Dec 1976 


Review of more than 2,000 liver-spleen scans revealed 18 
cases of focal splenic defects. Three major categories are de- 
fined: lymphoma, infarctions, and metastatic tumor. Clinical 
presentation is important in determining the precise etiology, 
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and a differential diagnosis is presented. It appears tat: (a) 
reticulum cell carcinoma is as likely to cause defects as is Hodg- 
kin’s disease (4) splenic infarction is related to pancreatic disease 
through the splenic vein; and (c) malignant melanoma is the 
most common secondary deposit as detected by scanning. 


Author Abstract 
Radiation Oncology 


Total-body sequential segmental irradiation and combi- 
nation chemotherapy for children with disseminated neuro- 
blastoma. Green AA, Hustu HO, Palmer R, Pinkel D (St. Jude 
Children’s Research Hospital, P.O. Box 318, Memphis, Tennessee 
38101). Cancer 38:2250-2257, 1976 


Of 14 children with disseminated neuroblastoma treated with 
segmental TBI and a combination of cytoxan, oncovin, and adria- 
mycin, three had complete responses, five had partial responses, 
two had objective responses, and four were nonresponders. One 
patient survives (free of disease) and the medial survival for all 
14 was 9 months. Prolonged marrow suppression led to the 
development of Progressive disease in six patients before the 
course of irradiation could be completed. All patients with Stage 
Ill disease eventually developed recurrent tumor within pre- 
viously irradiated ports. The authors conclude that irradiation 
used in this manner will not improve disease-free survival of 
children with disseminated, uncontrolled neuroblastoma. 


Herbert C. Berry 


Improved outlook for Ewing's sarcoma with combination 
chemotherapy and radiation therapy. Jaffe N, Traggis D, 
Salian S, Cassady JR (Sidney Farber Cancer Center, Boston, 
Massachusetts 02115). Cancer 38:1925-1930, 1976 


Fourteen patients with Ewings sarcoma treated with irradi- 
ation plus vincristine, actinomycin D, and cyclophosphamide are 
reviewed. Of the nine patients without visible metastatic disease 
on presentation, seven remain free of disease up to 4.5 years 
posttreatment. Based on life-table analysis, the 77% Survival is 
significantly better (p = 0.02) than the 27% survival of an earlier 
group of patients. Reduction in chemotherapy dosage was 
required in approximately 25% of 44 courses. 


Herbert C. Berry 


Pregnancy following oophoropexy and total nodal irradi- 
ation in women with Hodgkin's disease. LeFloch O, Donald- 
son SS, Kaplan HS (S. S. Donaldson, Stanford University School 
of Medicine, Stanford, California 94305). Cancer 38:2263- 
2268, 1976 


Since July 1968, nine female patients with Hodgkin’s 
disease, who underwent unilateral (two) or bilateral (seven) 
oophoropexy followed by total nodal irradiation, have become 
pregnant. All pelvic doses were calculated to be over 4,375 
rads and ovarian doses ranged from 352 rads to 660 rads. The 
Ovaries were shielded by a 10 cm lead midline block, allowing 
8% of the primary dose under the center. Six patients have given 
birth to eight babies (no abnormalities), two patients have had 
therapeutic abortions and one a spontaneous abortion. There 
has been no instance of recurrent Hodgkin's disease occurring 
in a pelvic lymph node under the pelvic midline block in the 97 
women who have undergone oophoropexy and pelvic irradiation. 
Two-thirds of this group has retained Ovarian function 
postirradiation. 


Herbert C., Berry 
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Physics 


e 
Noise reduction by radiographic magnification. Doi K, 
Imhof H (Center for Radiologic Image Research, University of 
Chicago, Chicago, Illinois). Radiology 122:479-487, Feb 1977 


Effective noise in the rare-earth system can be substantially 
reduced by use of radiographic magnification technique. The 
basic imaging properties of the rare-earth system (Alpha 8-XM) 
and the medium-speed system (Par-RP) were evaluated by the 
Wiener spectra, modulation transfer functions, and H&D curves. 
The visibility of radiographic details was determined with simple 
test objects. Results indicate that, as the magnification increases, 
the effective noise in the rare-earth system is reduced, and that 
the visibility of small structures can be improved. 


Author Abstract 


Calibration and response of an EMI scanner. Rutherford 
RA, Pullan BR, Isherwood | (Medical School, Stopford Building, 
Oxford Road, Manchester M 13 9 PT, England). Neuroradiology 
11:7-13, May 24, 1976 


Liquid hydrocarbons and solutions of calcium chloride of 
varying concentrations were placed in a water filled phantom 
and scanned at 100, 120, and 140 kVp in an EMI head scanner. 
The output consisted of a matrix of 160 X 160 numbers each of 
which was related to the absorption coefficient of a volume 
measuring 1.5 X 1.5 X 13 mm. Materials ranged in density 
from .6573 to 1.2708 g/cc and in EMI number from — 184.5 to 
385.6. The computer algorithm compensated for the polychro- 
matic nature of the x-ray beam and a linear relationship between 
EMI number and the linear absorption coefficient was observed 
at all three kVp settings. The effect of high density materials 
within or adjacent to simulated soft tissue density regions was 
also evaluated. 


Paul M. Chikos 


Linearity of exposure with indicated time and current for 
diagnostic radiography units. Starchman DE, Johnson RG, 
Howland WJ (Aultman Hospital, Canton, Ohio). Radiology 122: 
489-492, Feb 1977 


Quality control in diagnostic radiography begins with produc- 
tion of predictable exposures. The authors describe a technique 
which permits determination of the variation of mR/mAs for 
the entire diagnostic range of times and currents in only about 
1 hour. The mR/mAs in newly installed units has been shown to 
vary by as much as = 50% compared to institutional acceptance 
levels of + 10%. Records of annual surveys and acceptance 
tests from 31 medical facilities, including 293 radiographic and 
fluoroscopic units, are reviewed, and effects of small variations 
in mAs on radiographic quality are shown. 


Author Abstract 


Measurement of effective atomic number and electron 
density using an EMI scanner. Rutherford RA, Pullan BR, 
Isherwood | (Medical School, Stopford Building, Oxford Road, 
Manchester M 13 9 PT, England). Neuroradiology 11:15-21, 
May 24, 1976 
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Computed tomography, employing an EMI scanner at two 
beam energies (100 and 140 kVp) was used to determine effec- 
tive atomic numbers and electron densities. The theoretical back- 
ground was presented and methods verified by scanning known 
materials in a phantom. The clinical usefulness of this additiqnal 
information was illustrated with four cases. Using these methods, 
it was possible to discriminate between compact soft tissue of 
high density and regions of calcification or other high atomic 
number material. A region of fat was also defined in a dermoid 
cyst. Accuracy in determining electron density was about 0.5% 
while the effective atomic number was accurate to approximately 
3%. Large errors in calculations could be produced by patient 
movement between scans or by the presence of artifacts. 


Paul M. Chikos 


Radiation-inducted inhibition of human endothelial cells 
replicating in culture. DeGowin RL, Lewis LJ, Mason RE, 
Borke MK, Hoak JC (University of lowa, College of Medicine, 
lowa City, lowa 52242). Radiat Res 68:244-—250, Nov 1976 


The radiosensitivity of some tumors may depend upon the 
sensitivity of their microvasculature to radiation. Heretofore, 
the dose-response of human endothelial cells replicating in 
tissue culture has not been published. In studies reported here, 
we exposed flasks containing 4 to 7 X 10* genetically identical 
human endothelial cells to doses of X irradiation from 125 to 
1000 rad. During the phase of logarithmic growth, cell counts 
were compared to those of an unirradiated control to construct 
a dose-response curve. Similar studies were performed with 
normal fibroblasts. We found that 160 rad suppressed endo- 
thelial cell replication by 37%. Although recovery was evident 
with doses of 500 rad, no net increase in cell number occurred 
in 3 weeks in flasks of endothelial cells that received 750 or 
1000 rad. Fibroblasts were slightly less sensitive under these 
conditions. To our knowledge, this is the first report of a radiation 
dose-response curve for human endothelial cells replicating in 
culture. 


Author Abstract 


Radiation tolerance of the rat spinal cord: time-dose rela- 
tionships. van der Kogel AJ (Radiobiological Institute TNO, 
Rijswik, Netherlands.) Radiology 122:505-—-509, Feb 1977 


The cervical or lumbosacral region of the rat spinal cord was 
irradiated with 300-kV x-rays. Syndromes of radiation 
myelopathy similar to those in man were observed in the rats. 
Iso-effect curves for tolerance in relation to the number of frac- 
tions at daily intervals have a slope of 0.44 and 0.42 on a log-log 
scale for the cervical and lumbosacral regions, respectively. 
With intervals of up to 7 days, no significant further increase in 
tolerance was observed. Low dose rate treatments indicate a 
half-time of 1.5 hr. for repair of subeffective damage. These 
results suggest that tolerance of the spinal cord depends very 
strongly on the number of fractions given and only to a small 
extent on the overall time of treatment. 


Author Abstract 


Book Reviews 


This book represents an updating of the section on tomog- 
raphy in Golden's Diagnostic Roentgenology—now a series of 
17 volumes—and documents a veritable explosion (17 pages in 
1941; 841 pages in 1976) in the applications of this modality. 
The new volume is undoubtedly the most comprehensive review 
of tomography to date and includes chapters on history, termi- 
nology and definitions, physical principles, tomographic equip- 
ment and testing methods, technical aspects, and separate 
chapters describing major practical application in the skull, 
tempromandibular joint, spine, peripheral skeleton, larynx, 
chest, and abdomen (including urinary system). Separate chap- 
ters are on technical aspects, applications in veterinary medicine, 
and dosimetry. 

The chapter on veterinary medicine is an interesting appli- 
cation of simple linear tomography, but seems a bit out of place 
in this review. The chapter on technical aspects is an excellent 
“how to do it” section that should be helpful for technicians 
struggling to improve their mastery of this special equipment, 
and the chapter on dosimetry is brief and describes the measure- 
ment of bone marrow doses utilizing thermoluminescent do- 
simeters in a cadaver during standard tomographic examinations. 

All chapters relevant to clinical tomography are illustrated with 
excellent quality radiographs and cover a wide spectrum of 
pathology. For physicians who have access to or responsibility 
for a pluridirectional tomographic unit, this book will be almost 


\ Tomography: Physical Principles and Clinical Applications. By J. T. Littleton. Golden’s Diagnostic Radiology, section 
17. Baltimore: Williams & Wilkins, 841 pp., 1976. $57.50 


indispensible as it will certainly make him examine his current 
product critically. For most of us this will result in improvement. 
For those physicians who still rely on linear mode tomography 
alone, it will create a disturbing discomfiture and perhaps speed 
plans to obtain pluridirectional equipment. 

One cannot help being impressed with Littleton’s experience 
and enthusiasm. However, if pluridirectional tomography were 
utilized to the extent suggested in this volume, each hospital of 
300-400 beds would need three or four units. Nonlinear tomog- 
raphy is recommended as a primary approach in the investigation 
of some pulmonary problems, and as an ancillary radiographic 
method in most problems of the head and neck and skeleton. 
Littleton’s enthusiasm wanes a bit in the abdomen, especially 
in relation to the urinary tract. Nephrotomography is employed 
only when a definite diagnosis cannot be made by routine ex- 
cretory urography with or without the additional information 
from a retrograde pyelogram. Many centers now use simple 
linear tomography almost routinely as a part of each excretory 
urogram performed with a rather surprising increase in 
diagnostic yield. 

CT scanning is commented on only briefly and is not seen as 
a competitive diagnostic modality at this time. 


Leon A. Phillips 
University of Washington Hospital 
Seattle, Washington 98195 


Radiation Protection for Radiologic Technologists. By R. Frankel. New York: McGraw-Hill, 150 pp., 1976. 


This slim volume follows much neglected pedagogic principles. 
Each chapter opens with a clear statement of objective, followed 
by an adequately illustrated text, and review questions. Supple- 
mentary reference material and answers to the questions are 
provided. Thus the form of the book is well suited to independent 
study for radiologic technologists. In an effort to keep the text 
uncluttered, Frankel occasionally makes imprecise statements 
which verge on the erroneous (e.g., in discussing the probability 
and polar distribution of Compton scatter as a function of energy 
on page 5 and the influence of kVp on the dose to organs on page 


108). Fortunately the practical outcome is not affected by these 
simplifications, and they can be easily remedied with the addition 
of a few.words in later editions. These problems do not detract 
from a very useful, manageable text which serves the purpose for 
which it was written. 


Peter Wootton 

Medical Radiation Physics 
University of Washington 
Seattle, Washington 98195 


The Effects of the Skull upon the Spatial and Temporal Distribution of a Generated and Reflected Ultrasonic 
Beam. By D. N. White, J. M. Clark, G. R. Curry, and R. J. Stevenson. Kingston, Ontario: Ultramedison, 81 pp., (paper) 


1976. $10 


This monograph, as described in the introduction, is a sum- 
mary of a decade of work. It describes observations and inter- 
pretations made by the authors on the propagation of sound at 
diagnostically useful frequencies through skull bone. 

A detailed description of experimental equipment, procedures, 
and rationale is followed by a comprehensive presentation and 
discussion of empirical results. Topics include: imaging concepts 
related to obtaining intracranial information with ultrasound: 
mechanisms of attenuation and scattering of ultrasound by skull 
bone; results of skull bone transmission studies indicating the 
approximate amount of scattering and attenuation which might 
be expected from various types of skull bone; and a thorough 
discussion of the observed results. These results demonstrate 
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the nature and magnitude of problems associated with acoustic 
imaging through skull bone. 

White and his colleagues express observations and thoughts 
Clearly and in an efficient manner. The sequence of presentation 
is logical as are the observations and interpretations of the 
comprehensive studies. 

Although this monograph should be read by all involved in the 
development of instrumentation to image intracranial! structure, 
the reader should not conclude that useful clinical information 
cannot be obtained from B-mode ultrasound tomograms. Al- 
though it was not the authors’ intention to survey the numerous 
attempts to image intracranial structure with ultrasound, the 
reader may be misled by the statement: “To the present, none of 
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these geattempts to produce spatial images of the brain with 
reflection techniques] has been successful!’ While the earliest 
attempt (Dussik 1942) to image intracranial structure was 
totally unsuccessful, more recent efforts of Somer (1971), 
Kossoff (1974), and Smith (1976) have been considerably more 
successful and provide a certain amount of hope for new and 
continued effort in this area of development. 

This monograph is the most thorough treatment of the topic 
currently available and would be most useful to those in research 
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and instrument development, clinicians with considerable famil- 
iarity with ultrasound principles, and those who wanted to learn 
about ultrasound in detail. 

| commend the authors for their fine analysis and dedication 
to the understanding of such a complex and difficult problem. 


David J. Phillips 

Center for Bioengineering 
University of Washington 
Seattle, Washington 98195 


Ultrasound in Medical Diagnosis. By D. N. White. Kingston, Ontario: Ultramedison. 330 pp., 1976. $35 


This 330 page text fills a needed void for residents and fellows 
learning to use diagnostic ultrasound and for physicians and 
sonographers using diagnostic ultrasound in their daily practices. 
Unfortunately the title is quite misleading, since it implies that 
this is but another in the proliferating number of clinical diag- 
nostic ultrasound texts on the market, ones which because of 
rapid technicological advances in the field are soon somewhat 
dated. 

Instead, the book is intended to describe “the basic physical 
principles and engineering techniques that are common to all 
clinical fields of imaging the body with ultrasonic energy’ The 
book is primarily an ultrasound physics text surveying elementary 


acoustics and the generating, receiving, and imaging systems. 

While the first chapter is an interesting historic survey em- 
phasizing individual scientists and their discoveries, physics is 
clearly the emphasis throughout the rest of the book. 

White writes clearly about difficult subjects, but the book is 
by no means easy reading. It should be mainly considered a text 
for those who desire a basic understanding of the physical 
principles of diagnostic ultrasound. 


Richard N. Taxin 
Sharpe Associates 
Chester, Pennsylvania 19073 


Complications in Diagnostic Radiology. Edited by G. Ansell. Philadelphia: Lippincott, 509 pp., 1976. $49 


This fascinating book clearly describes potential and proven 
complications in all aspects of radiological practice. Uncluttered 
by distracting charts and tables, and augmented significantly by 
comprehensive references, the reader is drawn towards each 
succeeding chapter. Of special interest are the chapters 
on urography, cerebral angiography, phlebography, intravenous 
cholangiography, and radiation problems. The chapter on radi- 
ation problems should be yearly required reading for all radiolo- 
gists to refocus their concepts on the long term genetic and 
short term medical implications of their specialty. 

The chapter discussing intravenous cholangiography states 
that full facilities for resuscitation should be immediately available 
in the event of a reaction, thereby having specific implications for 
physicians doing such studies on an outpatient office practice 
basis. The book documents the increased risks of intravenous 


cholangiography. | feel that the risk of intravenous cholangi- 
ography, especially in acutely ill patients, still remains understated 
since such data are difficult to obtain. 

A section regarding intraosseous phlebography is interesting 
although the technique is now seldom performed. The illustra- 
tions demonstrating complications of lower limb phlebography 
are especially helpful. The final chapter, ‘Notes on Radiological 
Emergencies,’ is pragmatic. 

The book presents a well balanced compilation of methods to 
prevent complications in radiology and represents an excellent 
investment of the reader’s time. 


Gerald R. Smith 
Harborview Medical Center 
Seattle, Washington 98104 


Computer Applications in Radiation Oncology. Proceedings of the Fifth International Conference on the Use of Com- 
puters in Radiation Therapy. Edited by E. S. Sternick. Hanover, N.H.: University Press of New England, 559 pp., 1976. 


$15 


This book is the proceedings of a conference in August 1974. 
The theme was “Preparing for the Next Five Years; and it is 
unfortunate that half this period has elapsed before publication. 
The proceedings follow the format of the conference and is 
divided into five topics: Control of patient flow and records; 
automation, verification, and control of therapy equipment; 
treatment planning; biological modeling; and tumor registries. 

For the first four topics approximately 10 contributed papers 
were reproduced and followed by a panel discussion. Tumor 
registries is an interesting report by a panel of experts on the 
establishment of an international radiotherapy data bank. Other 
sections deal with program verification, documentation, and the 
use of computers in developing countries. The last 160 pages 
contain 22 papers on various topics and the abstracts of all 
papers proffered to the conference. 


The deliberations of previous conferences in this series are 
referred to during the discussions, and a list of publishers of 
these proceedings should have been included. This would also 
have served to give a sense of continuity to these important 
meetings. 

The book is a large one; it could have been reduced somewhat 
by not including the abstracts of the papers that are published 
in their entirety elsewhere in the book; however, the division by 
topic allows for easy access to information. 


Douglas Jones 

Medical Radiation Physics 
University of Washington 
Seattle, Washington 98195 
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Lung Cancer: Natural History, Prognosis, and Therapy. Edited by L. Israel and A. P. Chahinian. New York: Academic 


Press, 316 pp., 1976. $26.50 


e'srael and Chahinian have collected and organized an impres- 
sive amount of data concerning the natural history, etiology, 
treatment, and prognosis of lung cancer. The result is a superior 
review of this broad subject. 

The data is presented in a straightforward, easily readable 
manner, and is well footnoted. While authors of individual chap- 
ters occasionally interject personal opinions into the discussions, 
they are generally identified as such and contribute to the whole, 
rather than detracting from it. 

The first five chapters deal with the epidemiology, natural 
history, and prognostic factors associated with lung cancer and 
serve to define the scope of the problem. The following seven 
chapters deal with the classical and current concepts of staging 


and treatment. Individual sections on surgery, radiation therapy, 
and chemotherapy emphasize the indications and limitations of 
each modality. The remaining six chapters outline the early 
results and speculate on future use of new treatment modalities 
such as anticoagulation chemotherapy and immune stimulation. 

This book is both comprehensive and well organized, and the 
editors are to be commended on their handling of a voluminous 
data base. This is a textbook which should be in the libraries of 
all physicians concerned with the problems of lung cancer. 


Thomas W. Griffin 
University of Washington 
Seattle, Washington 98195 


Radiologie de l'Appareil Digestif Opéré. By H. Nahum and F. Fékété. Paris: Masson, 156 pp., 1976. 165 F 


“Postoperative Digestive Tract Radiology” is a concise text 
and atlas of the postoperative state investigated by conventional 
and vascular radiology. Nahum is a radiologist and Fékété is a 
surgeon; their collaboration reflects an effective clinical dialogue. 

Normal postoperative findings, early and late complications, 
and simulations of abnormality are reviewed for the gastroin- 
testinal tube, liver, biliary tract, pancreas, and portal system. 
Line diagrams of surgical results are unusually understandable, 
and are often paired with excellent radiographic reproductions 
illustrating similar pertinent postoperative anatomy and function. 
In conjunction with both types of illustration, the terse (but not 
skimpy) text provides explanation and emphasis. 

At least one version of most major gastrointestinal surgical 
procedures is included. A strength of the book is the explanation 
and illustration of surgical complications. Therefore, it is un- 
fortunate that the important entity of esophageal atresia — 
tracheo esophageal fistula— was not covered. The Billroth classi- 
fication of partial gastrectomy is also missed. The esophagogram 
image which simulates distal esophageal ulcer following a Heller 
myotomy was particularly well handled. The format of the book 


Cancer in Children, Clinical Management. Edited by H. J. 


Berlin: Springer-Verlag, 317 pp., 1975. $14 


This book has resulted from the collaboration of four editors 
and 41 contributors representing a variety of specialties and 
geographic locations. It provides an excellent overview of the 
entire subject. 

The book is divided into two sections. The first consists of 
general chapters dealing with such subjects as etiology, treat- 
ment modalities, general care, infections, and numerous other 
subjects. Individual chapters vary markedly in style and quality — 
a common problem with multiple authorship. Chapters on Sur- 
gery, Radiation Therapy, and General Care are Outstanding. The 
Pathology chapter, on the other hand, is of poor quality, failing 
to use a modern Classification of lymphomas and perpetuating 
the antique and erroneous concept that medulloblastomas arise 
from medulloblasts. An otherwise comprehensive chapter on 
Chemotherapy surprisingly fails to mention the risk of possible 
oncogenesis, infertility, and the potential for genetic injury. 

The second portion of the book is divided into 15 superb 
chapters, each dealing with a specific tumor or group of tumors. 


would also have been excellent to discuss the ill effects of not 
tapering the proximal segment of a jejunal atresia anastomosis, 
a situation not widely enough known. 

The absence of body computerized tomograms, ultrasound 
scans, and nuclear procedures detracts from the comprehensive- 
ness of hepatobiliary and pancreatic imaging, but the work is 
broad within the selected modalities. Indeed, several excellent 
examples showing liposoluble liver parenchymatography con- 
tribute to the liver chapter and renew interest in that method. 

This book is written in readily comprehended French for those 
with a working medical knowledge of that tongue. References 
are nearly completely limited to the French literature. 

This informative, appropriately illustrated book is recom- 
mended for all radiologists in practice or in training. Hence it 
deserves a prompt translation, with unchanged quality of 
radiographic reproduction. 


Alan E. Oestreich 
University of Missouri 
Columbia Medical Center 
Columbia, Missouri 65201 


G. Bloom, J. Lemerle, M. K. Neidhardt, and P. A. Voute. 


These chapters contain valuable information about each tumor 
including incidence, diagnostic evaluation, differential diagnosis, 
approaches to treatment generally of a multidisciplinary variety, 
prognosis, and future prospects. Chapters on Tumors of the 
Kidney, Soft Tissue Sarcomas, and Skin Tumors are outstanding. 

References are extensive and some chapters supplement the 
reference list with recommendations for further reading. A 
number of chapters include addenda with up-to-date results of 
Clinical trials and editorial comments. 

The volume is of convenient size and format, and illustrations 
are of high quality. Any physician concerned with the diagnosis 
or treatment of cancer in children will find this book a valuable 
resource. 


Morris J. Wizenberg 
University Hospital and Clinics 
Oklahoma City, Oklahoma 73190 
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BOOK REVIEWS 


Detegmination of Absorbed Dose in a Patient Irradiated by Beams of X-rays or Gamma Rays in Radiotherapy 
Procedures. ICRU Report 24. Washington, D.C.: International Commission on Radiation Units and Measurements, 


67 pp., 1976. $6 


The ICRU intends to publish three reports as successors to 
Clinical Dosimetry (1963). This is the second report of this new 
group. The first (ICRU Report 23, 1972) was concerned with 
experimental determination of absorbed dose rates and dose 
distribution in a water phantom; basic constants used; format 
for systematic storing of data; and manipulation of this data to 
yield absorbed dose distributions in a uniform water phantom 
from a single photon beam at perpendicular incidence. 

This report extends this information and these procedures to 
the real world of the finite, inhomogenous patient with curved 
and irregular surface boundaries treated with radiation fields 
which may be multiple and at oblique incidence to body surfaces. 
The report opens with an introduction relating it to previous 
reports, modern trends in radiotherapy, and concomitant clinical 
and radiobiological problems. It describes how the basic water 


e 

phantom and patient-related data may be combined to yield a 
description of dose distributions from clinically useful treatment 
fields. Planning and delivery of radiation therapy are described, 
and the report concludes with a discussion of random and 
systematic errors and outright mistakes in clinical dosimetry. 

This report is an excellent compendium of useful information, 
references, and sound advice. It makes rereading Report 23 
interesting and whets the appetite for the promised third 
component of the group on target volume and dose specifica- 
tions. All associated with it are to be congratulated on an 
excellent document that deserves a wide public. 


Peter Wootton 

Medical Radiation Physics 
University of Washington 
Seattle, Washington 98195 





News 


Bermuda Postgraduate Course 


A 5 day postgraduate course will be October 24-28 at the 
Southampton Princess Hotel in Bermuda. Sponsor is the faculty 
of the Duke University Radiology Department. The scientific 
program will cover pediatric and adult radiology, including ultra- 
sound and computed tomography. The course carries 25 hr 
AMA Category | credit. Guest faculty will include: W. E. Berdon, 
J.J. Kaye, E. Kazam, A. F. Lalli, and J. P. Whalen. Duke University 
faculty will be: H. Grossman, R. McLelland, J. C. Reed, R. P. 
Rice, and C. E. Putnam. Inquiries should be directed to Robert 
McLelland, Radiology, Box 3808, Duke University Medical 
Center, Durham, North Carolina 27710; phone (919) 684-4397. 


Southeastern Nuclear Medicine Meet 


The eighteenth annual meeting of the Southeastern Chapter 
of the Society of Nuclear Medicine will be October 12—15 at the 
Hyatt House and Benton Convention and Civic Center, Winston- 
Salem, North Carolina. Information is available from R. H. 
Rohrer, Department of Physics, Emory University, Atlanta, 
Georgia 30322. 


Minnesota Radiology Course 


The fortieth annual Radiology Continuation Course, sponsored 
by the Department of Radiology and Office of Continuing Educa- 
tion of the University of Minnesota Medical School, will be 
November 14-18 in Minneapolis. This year’s program offers a 
comprehensive review of special imaging including computed 
tomography, nuclear radiology, ultrasound, and mammography. 
For information, contact Ruth K. Mcintyre, Continuing Medical 
Education, Box 293 Mayo Memorial Building, 412 Union Street 
S.E., Minneapolis, Minnesota 55455; phone (612) 373-8012. 


OBGYN Diagnostic Ultrasound 


A course, Diagnostic Ultrasound in Obstetrics and Gynecology, 
will be September 8 and 9 in Baltimore, Maryland. Sponsored by 
Johns Hopkins Department of Radiology, the course is designed 
primarily to keep practicing ultrasonographers abreast of the 
developing field. Neophytes are also welcome. The program 
carries 16 hr AMA Category | credit. Fee is $150 for physicians; 
$100 for technologists and others. For information contact: 
Program Coordinator, Office of Continuing Education, Room 17 
Turner Auditorium, 720 Rutland Avenue, Baltimore, Maryland 
21205; phone (301) 955-5880. 


M.1.T. Summer Programs 


Principles of Nuclear Medicine and Principles of Computerized 
Tomography are special summer courses sponsored by Harvard 
Medical School and Massachusetts Institute of Technology. 
Dates are July 18-22 and July 25-29, respectively. The nuclear 
medicine course will cover instrumentation, radiopharmaceuti- 
cals, dosimetry, and data processing as well as specific organ 
studies and measures of observer performance. Topics to be 
covered during the computed tomography course include the 
physics of radiation interaction with biological tissues, instru- 
mentation, algorithm development, computer systems for image 
reconstruction, contrast agents, artifacts, and specialized areas 
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of imaging. Information is available from: Director of Summer 
Sessions, Room E19-356, M.I.T., Cambridge, Massachusetts 
02139. 


Ultrasound of the Abdomen 


Advanced ultrasound of the abdomen and obstetrics is the 
topic of a course August 25-27 at Dutch Inn, Lake Buena Vista, 
Florida. Sponsors are Bowman Gray School of Medicine and 
Orange Memorial Hospital, Orlando, Florida. Guest lecturers 
will include: B. B. Goldberg, G. A. Leopold, W. F. Sample, J. B. 
Millis, H. E. Thompson, and K. R. Gottesfeld. For information, 
contact J. F. Martin, Director, Center for Medical Ultrasound, 
Wake Forest University, Bowman Gray School of Medicine, 300 
South Hawthorne Road, Winston-Salem, North Carolina 27103. 


Nuclear Medicine Meeting 


The fifteenth international annual meeting of the Society of 
Nuclear Medicine will be September 13-16 in Groningen, The 
Netherlands. Additional information may be obtained from the 
Organizing Committee, P. O. Box 290, Groningen, The 
Netherlands. 


Radiology Symposium 


The Departments of Radiology of Southern California Perma- 
nente Medical Group and Kaiser Foundation Hospitals will hold 
their fifth annual Radiology Symposium September 17 at the 
Los Angeles Bonaventure Hotel. Fee is $30 and the course 
carries 7 hr AMA Category | credit. For registration, contact 
Shirley Gach, coordinator, Southern California Permanente 
Medical Group, Education and Research Department, 4900 
Sunset Boulevard, Room 6014, Los Angeles, California 90027; 
phone (213) 667-4241. 


Diagnostic Radiology Seminar 


Two course seminars, offered by the Armed Forces Institute 
of Pathology, the American College of Radiology, and American 
Registry of Pathology, Inc., and will feature summaries of the 
most important morphological principles underlying evaluation 
of radiographic signs. A course July 11—15 will be on bone and 
chest only, while a general course September 19-23 will include 
bone, chest, gastrointestinal, and genitourinary radiology. 
Faculty will include J. E. Madewell, D. S. Feigin, and J. E. 
Lichtenstein. Applications are available from: Director, Armed 
Forces Institute of Pathology, Attn: AFIP-EDZ, Washington, D.C. 
20306. 


New Radiologic Protection Book 


A new version of Recommendations of the International 
Commission on Radiological Protection will be published by 
Pergamon Press in July. To be issued as Publication 26 of the 
International Commission on Radiological Protection, the book 
will supercede the commission’s basic recommendations that 
appeared in 1966 as ICRP Publication 9. In the new publica- 
tions, the commission emphasizes its system of dose limitation. 
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e Diagnostic Radiology Seminars 


Seminars with Specialists in Diagnostic Radiology will be 
presented October 27 and 28 by the University of Texas Health 
Science Center, San Antonio. The seminars are established in 
a format to allow direct personal contact between practicing 
radiologists and outstanding experts in the field of chest, geni- 
tourinary, and gastrointestinal diagnostic radiology. Emphasis 
is on newer techniques, basics of interpretation, and common 
and uncommon problems in differential diagnosis. Faculty in- 
cludes M. Elkin, H. Goldberg, and R. Heitzmann. For information, 
contact Continuing Education Services, University of Texas 
Health Science Center at San Antonio, 7703 Floyd Curl Drive, 
San Antonio, Texas 78284. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events 
appeared in journal issues indicated in parentheses. 

External Beam, Interstitial, and Intracavitary Dosime- 
try —Principles; and External Beam, Interstitial and Intra- 
cavitary Dosimetry— Manual and Computer Methods of 


NEWS 


Calculation, two courses, July 5-15 and July 18-29, 
respectively, Houston, Texas (December). 

Body Imaging Conference, October 8-16, Kauai, Hawaii 
(March). á 

Mammographic Training Program, continuing education 
course, 1 week sessions throughout 1 year in seven U.S. 
locations (April). 

International Gastrointestinal 
November 6—11, Tel Aviv, Israel (April). 

Diagnostic Ultrasound and Medical Imaging, course, 
August 5-7, Atlanta, Georgia (May). 

Medical Oncology Congress, December 4-6, Nice, France 
(May). 

Tumor Ultrasound ‘77, international symposium, December 
5 and 6, London, England (May). 

Nuclear Medicine Seminar, August 14-19, Waterville, 
Maine (May). 

Carcino-Embryonic Antigen Symposium, October 7-9, 
Nice, France (May). 

Physicists Summer School, July 24-29, Lexington, 
Kentucky (May). 


Cancer Conference, 


Erratum 


In the paper “Cyanoacrylate Occlusion of a Renal Arteriovenous Fistula” 
by Kerber et al. (128:663-665, April 1977), two pictures were inad- 
vertently transposed. The figure 2 legend belongs with the picture in the 
upper right corner of p. 664 and the figure 3 legend with the figure in 


the lower left corner. 








SPIE/SPSE Technology Utilization Program 


The Society of Photo-optical Instrumentation Engineers 
(SPIE) and the Society of Photographic Scientists and 
Engineers (SPSE) will jointly present the sixth in a series 
of technology utilization programs September 25-27 in 
Boston. The program, Application of Optical Instrumenta- 
tion in Medicine VI, will immediately precede and be 
integrated with the 1977 annual meeting of the American 
Roentgen Ray Society. Site of both meetings will be the 
Sheraton-Boston Hotel. 


The Bureau of Radiological Health, Department of 
Health, Education, and Welfare is a meeting cosponsor. 
Program chairmen are Joel Gray and William Hendee. 
Program committee members are Arthur Haus, Eric 
Milne, Raymond Rossi, Robert Wagner, and William 
Properzio. Additional information and preregistration 
forms are available from: Society of Photo-optical Instru- 
mentation Engineers, P. O. Box 10, 405 Fieldstone Road, 
Bellingham, Washington 98225; telephone (206) 
671-1150. 


Outline of Scientific Program 


Sunday, September 25 


a.m. Laboratory/clinical interface in image evaluation 


p.m. Sensitometry update 


Screen film systems and photosensitive materials in diagnostic radiology 


Monday, September 26 


a.m. Performance specifications and evaluation of diagnostic x-ray equipment 
p.m. Cost/benefit analysis of different approaches to equipment servicing 


Comparison of x-ray computed tomographic equipment 


Tuesday, September 27 


a.m. Small group discussion of special interest topics 


p.m. Joint session with American Roentgen Ray Society 
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American Roentgen Ray Society Section on Instruction 


© EUGENE GEDGAUDAS, DIRECTOR 
HAROLD O. PETERSON, ASSOCIATE DIRECTOR 


Instruction courses for the seventy-eighth annual meet- 
ing of the American Roentgen Ray Society will be Sunday 
afternoon, September 25, morning and afternoon on 
Monday, September 26, and mornings, Tuesday-Friday, 
September 27-30. Each course is scheduled for 90 min. 
No other activities are scheduled simultaneously. The 
meeting and courses will be at the Sheraton Hotel, Boston. 

In addition to 70 periods of regular courses, there will 
be a series of courses dealing entirely with the gastroin- 
testinal tract. This 16 hr categorical course will take place 
over 6 days. It will not be possible to take other courses 
in addition to the gastrointestinal program. This categorical 
course will begin Sunday, September 25, the only subject 
presented that day. Eleven other courses will be offered 
Monday, 16 daily Tuesday, Wednesday, and Thursday, 
and 11 on Friday. A complete listing of course titles, fac- 
ulty, and abstracts is presented on the following pages as 
is a complete description of the Categorical Course on the 
Gastrointestinal Tract. 

A pink registration form is also in this section. It should 
be completed and mailed promptly because tickets will be 
mailed only to those whose forms have been received at 
the Office of the Director by Monday, September 12. 
Tickets will be mailed in an envelope marked “SECTION 
ON INSTRUCTION, AMERICAN ROENTGEN RAY 
SOCIETY — TICKETS ENCLOSED" Ticket requests that 
arrive after the deadline will not be honored. However, 
tickets will be available at the Instruction Course Registra- 


tion desk in the hotel for courses that have not been sold 
out. The first ticket mailing will be early in September. 


Registration Information 


After reviewing the abstracts, select three for each day, 
then fill out the order form with the course number and 
instructor's name. For each course, a $3 registration fee 
is required from nonmembers. The cost for nonmembers 
if five courses are selected, one each day, will be $15. 
There is no charge for courses to members of the Amer- 
ican Roentgen Ray Society, graduate students or residents 
in radiology, or nonmembers who are contributing to the 
program by presenting an instruction course, a paper on 
the scientific program, or a scientific exhibit. However, 
everyone must fill out a registration form indicating their 
choices, and check the proper box opposite their name 
and address. 

All who register for the Gastrointestinal Tract Cate- 
gorical Course must take the entire series and pay the 
$25 fee, including members of the American Roentgen 
Ray Society. The Categorical Course totals 16 hr 
instruction and includes a syllabus. 

Please promptly mail the registration form to: Eugene 
Gedgaudas, Director of Instruction Courses, American 
College of Radiology, 20 North Wacker Drive, Chicago, 
Illinois 60606. 


Condensed Schedule of Courses 


Sunday through Friday 

Categorical Course on the Gastrointestinal Tract, six sessions, 
16 hr, begins Sunday (1-5 p.m.), continues through Friday. Fee 
is $25, to be paid by members as well as guests. Registration 
in this course precludes registration in others. 


Monday 2—3:30 p.m. 

101. Abrams. Plain Film Diagnosis of Heart Diseases. Part |: 
Acquired Heart Disease 

102. Carson. Basic Principles of Ultrasound 

103. Chase, Kricheff. Computerized Tomography: Intracranial 
Neoplasms 

104. Goldberg. An Introduction to Diagnostic Ultrasound 

105. Baker, Berdon. Newer Concepts in Pediatric Chest, Geni- 
tourinary Tract, and Gastrointestinal Tract Radiology 

106. Janower. Everything You Ever Wanted to Know About 
Running a Radiology Department But Were Afraid to Ask 

107. Lebowitz. When to Do Urography in Infants and Children 

108. Hoffer, Korobkin, Filly. Radionuclide Ultrasound and CT 
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Imaging of the Abdomen 

109. Gold. Computerized Tomography of the Head 

110. McCullough. Topics.in CT Scanning 

111. Theros. Exercises in the Analysis of the Unknown Lesion 
in Bone 


Tuesday 8—9:30 a.m. 

201. Abrams. Plain Film Diagnosis of Heart Disease. Part Il: 
Congenital Heart Disease 

202. L'Heureux. The Child With a Flank Mass 

203. Chase, Kricheff. Computerized Tomography: Nonneoplastic 
Lesions of the Brain 

204. Marshak. Radiologic-Pathologic Correlation of Interesting 
Lesions of the Gastrointestinal Tract 

205. Swischuk. Neonatal Chest Problems 

206. Fellows, Van Praagh. Radiology andthe Segmental Approach 
to Diagnosis of Congenital Heart Disease 

207. Holman, Strauss. Cardiovascular Nuclear Medicine 

208. Wesenberg. Pediatric Radiology 1977: Current Concepts 

209. Lalli. The Urogram 
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210. Gehweiler. Cervical Spine Trauma—A Practical Guide to 
Diagnosis 

211. Greenspan. Intrathoracic Air Trapping 

212. King. Cardiac Ultrasound 

213. McLeod. Computed Tomography of the Skeletal System and 
Soft Tissues 

214. Payne. An Introduction to the Physics, Mathematics, and 
Engineering Aspects of X-ray Computerized Tomography 

215. Potter. What Every Radiologist Should Know About the Ear 

216. Paul. Roentgen Diagnosis of Early and Small Gastric 
Carcinoma 


Wednesday, 8—9:30 a.m. 

301. Felson. Some Interesting Patterns of Pulmonary Neoplasms 

302. New. Computed Tomography in Diagnosis in Management 
of Intracranial Hemorrhages 
Davis. Computed Tomography in the Evaluation of the 
Cerebello-Pontine Angle 

303. Macmillan. The Neck (Pharynx, Cervical Esophagus, Larynx, 
and Trachea) 

304. Wolfe. Mammography, Part | 

305. Teele. Inflammatory Diseases of the Gastrointestinal Tract 
in Pediatrics 

306. Siegel, Gado. Radionuclide Imaging and Computerized 
Tomography: Intracranial Neoplastic Lesions 

307. Singleton. Obstructive Lesions of the Alimentary Tract in 
the Newborn and Young Infant 

308. Becker. Instrumentive Techniques in Uroradiology 


309. Burrell. Sequelae of Stomach Surgery— Radiologic 
Approach 

310. Curry, Elliott. Plain Film Approach to the Adult in Heart 
Failure 


311. Gilula. Radiology of the Wrist 

312. Heitzman. Computed Tomography of the Thorax 

313. Meyers. Dynamic Radiology of the Abdomen: Normal and 
Pathologic Anatomy 

314. Leopold. Abdominal Ultrasonography 

315. Sackett, Strother. New Techniques in Myelography and CT 
Scanning— Use of Water Soluble Contrast Media 

316. Hattery, Stephens. Computed Tomography of the Abdomen 


Thursday, 8—9:30 a.m. 
401. Felson. Some Interesting Patterns of Pulmonary Neoplasms 
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402. Jacobson, Siegelman. Skeletal Radiology — Newer Con®epts 
and Provocative Challenges 

403. Macmillan. The Sinuses, Nasopharynx, and Base of Skull 

404. Wolfe. Mammography, Part II 

405. Wilkinson. Skeletal Trauma in Infants and Children 

406. Christie, Chiu. Radionuclide and Computed Tomographic 
Imaging in Nonneoplastic Disease of the Brain 

407. Dunbar. Cystic and Cyst-like Lesions in Pediatric Chest 
X-rays 

408. Thornbury. Radiologic Diagnosis: A Horse-Sense Approach 

409. Alfidi. Computed Tomography of the Human Body 

410. Berk. Radiology of the Gallbladder and Bile Ducts 

411. Ferris. Arteritis—Arteriographic Patterns 

412. Whalen, Kazam. Radiology of the Abdomen: Anatomic 
Approach (Conventional Radiology, Ultrasound, and CT 
Scanning) 

413. Reese, Crowe. CT Scanning of the Breast, Chest, and Head 

414. Rosenfield. Gray Scale Renal Ultrasound: Current Concepts 

415. Schechter. Radiologic Diagnosis of Intracranial Menin- 
giomata 

416. Simon. Pulmonary Circulation—Radiologic Perspectives 


Friday, 8—9:30 a.m. 

501. Griscom. Radiology of the Growing Skull, the Determinants 
of Its Size and Shape, and Its Responses to Abnormalities 
of Pressure and Volume 

502. Jacobson, Siegelman. Skeletal Radiology —Newer Concepts 
and Provocative Challenges 

503. Wise. Regulatory Process (Determination of Need) and 
Its Effect Upon Radiology 

504. Paulin. Present Status of Coronary Angiography 

505. Knight. Computerized Tomography of the Body 

506. Roberts. Opportunistic Pulmonary Infections, Immunology 
and the Lung, and Pulmonary Chemotherapeutic Drug 
Reactions 

507. Alazraki, Resnick. Bone and Joint Scanning 

508. Lukin. Sellar and Parasellar Lesions 

509. Martel. The Alimentary Tract. Radiologic Vignettes 

510. Goldman. Interventional Angiography 

511.Crummy. Arteriography in Evaluation of Lower Extremity 
Ischemia 


Faculty 


Herbert L. Abrams, professor, chairman, Radiology, Harvard, 
Peter Bent Brigham Hospital, Boston, Massachusetts. 


Naomi P. Alazraki, chief, Nuclear Medicine, V. A. Hospital; 
associate professor, Radiology, Unversity of California, 
San Diego. 


Ralph J. Alifidi, director, Radiology, Cleveland Clinic Foundation, 
Cleveland, Ohio. 


David H. Baker, director, Pediatric Radiology, professor, Columbia 
Presbyterian Medical Center Babies Hospital, New York City. 


Stanley Baum, professor, chairman, Radiology, University of 
Pennsylvania, Philadelphia. 


Joshua Becker, professor, chairman, Radiology, State University 
of New York, Downstate Medical Center, Brooklyn. 


Thomas C. Beneventano, associate professor, Radiology, Albert 
Einstein College of Medicine, Montefiore Hospital and Medical 
Center, Bronx, New York. 





Walter E. Berdon, associate director, professor, Radiology, 
Babies Hospital, Columbia-Presbyterian Medical Center, 
New York City. 


Robert N. Berk, professor, chairman, Radiology, Southwestern 
Medical School, University of Texas Health Science Center, 
Dallas. 


H. Joachim Burhenne, chairman, Radiology, Children’s Hospital 
and Adult Medical Center; clinical professor, Radiology, 
University of California, San Francisco. 


Morton Burrell, associate professor, chief, Gastrointestinal 
Radiology, Yale University, New Haven, Connecticut. 


Harley C. Carlson, consultant, Diagnostic Roentgenology, Mayo 
Clinic, Rochester, Minnesota. 


Paul L. Carson, assistant professor, Radiology, University of 
Colorado, Denver. 


Norman E. Chase, professor, chairman, Radiology, New York 
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Uni@ersity Medical Center; director, Radiology, Bellevue 
Hospital, New York City. 


Lee C. Chiu, associate professor, Radiology, University of lowa 
Hospitals, lowa City. 


James H. Christie, professor, chairman, Radiology, University 
of lowa Hospitals, lowa Ctiy. 


John Crowe, consultant, Diagnostic Roentgenology, Mayo Clinic, 
Rochester, Minnesota. 


Andrew B. Crummy, professor, vice chairman, Radiology, 
University of Wisconsin, Madison. 


George Curry, professor, Cardiac Radiology, University of 
Alabama, Birmingham. 


Kenneth R. Davis, assistant professor, Radiology, Massachusetts 
General Hospital, Harvard; assistant radiologist, Massachusetts 
General Hospital, Boston. 


Peter J. Dempsey, associate professor, Radiology, University 
of South Alabama, Mobile. 


Gerald D. Dodd, professor, chairman, Diagnostic Radiology, 
University of Texas System Cancer Center, M. D. Anderson 
Hospital and Tumor Institute, Houston. 


J. S. Dunbar, director, Roentgenology, Children’s Hospital, 
Cincinnati, Ohio. 


Larry P. Elliott, professor, head, Cardiac Radiology, University 
of Alabama, Birmingham. 


Jack Farman, professor, Radiology, State University of New 
York College of Medicine, Downstate Medical Center, 
Brooklyn. 


Kenneth E. Fellows, assistant professor, Radiology, Children’s 
Hospital, Boston, Massachusetts. 


Benjamin Felson, professor, Radiology, University of Cincinnati, 
Cincinnati General Hospital, Cincinnati, Ohio. 


Ernest J. Ferris, professor, Radiology, University Hospital, 
Boston, Massachusetts. 


Joseph T. Ferrucci, Jr., professor, Radiology, Harvard, Mas- 
sachusetts General Hospital, Boston. 


Roy A. Filly, assistant professor, Radiology, chief, Ultrasound, 
University of California, San Francisco. 


E. A. Franken, Jr., professor, Radiology, James Whitcomb Riley 
Hospital for Children, Indiana University, Indianapolis. 


Mokhtar H. Gado, professor, Radiology, head, Neuroradiology, 
Mallinckrodt Institute of Radiology, Washington University, 
St. Louis, Missouri. 


John A. Gehweiler, associate professor, Radiology, Duke Uni- 
versity, Durham, North Carolina. 


Louis A. Gilula, assistant professor, Radiology, Mallinckrodt 
Institute of Radiology, St. Louis, Missouri. 


Lawrence H A. Gold, associate professor, Radiology, University 
of Minnesota, Minneapolis. 


Barry B. Goldberg, professor, Radiology, director, Diagnostic 
Ultrasound, Thomas Jefferson University, Philadelphia, 
Pennsylvania. 


Henry |. Goldberg, associate professor, Radiology, University 
of California, San Francisco. 


Martin L. Goldman, assistant professor, Radiology, Emory 
University, Atlanta, Georgia. 


Richard H. Greenspan, professor, chairman, Radiology, Yale 
University, New Haven, Connecticut. 


N. Thorne Griscom, associate professor, Radiology, Children’s 
Hospital, Boston, Massachusetts. 


Robert R. Hattery, consultant, Diagnostic Roentgenology, Mayo 
Clinic, Rochester, Minnesota. 


E. Robert Heitzman, professor, Radiology, State University of 
New York, Upstate Medical Center, Syracuse. d 


Paul B. Hoffer, professor, Radiology, director, Nuclear Medicine, 
University of California, San Francisco. 


B. Leonard Holman, associate professor, Harvard; chief, Clinical 
Nuclear Medicine, Peter Bent Brigham Hospital, Boston, 
Massachusetts. 


Harold G. Jacobson, professor, chairman, Radiology, Montefiore 
Hospital, Bronx, New York. 


M. L. Janower, physician-in-chief, Radiology, St. Vincent Hos- 
pital, Worcester, Massachusetts. 


Irwin F. Johnsrude, professor, Radiology, Duke University, 
Durham, North Carolina. 


Elias Kazam, assistant professor, Radiology, New York Hospital, 
New York City. 


Donald L. King, associate professor, Radiology, director, Ultra- 
sound, Columbia Presbyterian Hospital, New York, New York. 


Laura Knight, associate professor, Radiology, University of 
Minnesota, Minneapolis. 


Melvyn T. Korobkin, associate professor, Radiology, University 
of California, San Francisco. 


Irvin |. Kricheff, professor, Radiology, New York University, 
New York City. 


Anthony Lalli, professor, head, Diagnostic Radiology, Cleveland 
Clinic, Cleveland, Ohio. 


Igor Laufer, associate professor, Radiology, chief, Gastroin- 
testinal Radiology, University of Pennsylvania, Philadelphia. 


Robert Lebowitz, associate professor, Radiology, Harvard, 
Children’s Hospital, Boston, Massachusetts. 


George R. Leopold, professor, head, Diagnostic Ultrasound, 
University of California, San Diego. 


Ann M. Lewicki, professor, Radiology, George Washington 
University, Washington, D.C. 


Philippe L’Heureux, associate professor, Radiology, director, 
Pediatric Radiology, University of Minnesota, Minneapolis. 


Robert Lukin, assistant professor, Radiology, director, Neuro- 
radiology, University of Cincinnati, Cincinnati, Ohio. 


A. S. Macmillan, Jr., assistant clinical professor, Radiology, 
Massachusetts Eye and Ear Infirmary, Harvard, Boston. 


John E. Madewell, chairman, Radiologic Pathology, Armed 
Forces Institute of Pathology, Washington, D.C. 


Richard H. Marshak, clinical professor, Radiology, Mount Sinai 
Hospital, City University, New York City. 

William Martel, professor, Radiology, University of Michigan, 
Ann Arbor. 


Edwin C. McCullough, Oncology, Mayo Clinic, Rochester, 
Minnesota. 


Richard McLeod, consultant, Diagnostic Radiology assistant 
professor, Mayo Clinic, Rochester, Minnesota. 


Morton A. Meyers, professor, Radiology, New York Hospital 
Cornell, New York City. 


Sidney W. Nelson, radiologist, Swedish Hospital, Seattle, 
Washington. 
Paul F. J. New, associate professor, Radiology, Massachusetts 


General Hospital, Harvard; radiologist, Massachusetts General 
Hospital, Boston. 





SECTION ON INSTRUCTION 1091 


Robert E. Paul, professor, chairman, Radiology, New England 
Medical Center, Boston, Massachusetts. 


Sven J. Paulin, professor, Radiology, Harvard; radiologist-in- 
thief, Beth Israel Hospital, Boston, Massachusetts. 


J. Thomas Payne, assistant professor, Radiology, University of 
Minnesota, Minneapolis. 


Guy D. Potter, professor, Radiology, Columbia-Presbyterian 
Hospital, New York City. 


David F. Reese, consultant, Diagnostic Roentgenology, Mayo 
Clinic, Rochester, Minnesota. 


Donald L. Resnick, associate professor, chief, Diagnostic Radio- 
logy, Veterans Administration Hospital; associate professor, 
University of California, San Diego. 


Reed P. Rice, professor, Radiology, Duke University, Durham, 
North Carolina. 


Stewart R. Roberts, Jr., associate professor, Radiology, assistant 
professor, Medicine, Emory University, Atlanta, Georgia. 


Arthur T. Rosenfield, assistant professor, Diagnostic Radiology, 
Yale University, New Haven, Connecticut. 


Joseph F. Sackett, assistant professor, Radiology, University of 
Wisconsin, Madison. 


Mannie M. Schechter, director, Neuroradiology, Albert-Einstein 
College of Medicine, Bronx, New York. 


William B. Seaman, professor, chairman, Radiology, Columbia 
Presbyterian Medical Center, New York City. 


Barry Siegel, associate professor, Radiology, director, Nuclear 
Medicine, Mallinckrodt Institute of Radiology, Washington 
University, St. Louis, Missouri. 


Stanley S. Siegelman, professor, Radiology, director, Diagnostic 
Roentgenology, Johns Hopkins University, Baltimore, Maryland. 


Morris Simon, professor, Radiology, director, Clinical Radiology 
and Radiologic Education, Harvard, Beth Israel Hospital, 
Boston, Massachusetts. 


Edward Singleton, director, Radiology, St. Luke’s Episcopal 


Hospital, Texas Children’s Hospital, Texas Heart Irftitute, 
Houston. 


David H. Stephens, assistant professor, Radiology, Mayo Clinic, 
Rochester, Minnesota. 


Edward T. Stewart, associate professor, Radiology, Medical 
College of Wisconsin, Milwaukee. 


H. William Strauss, associate professor, Radiology, Harvard; 
Nuclear Medicine Division, Massachusetts Genera! Hospital, 
Boston. 


Charles M. Strother, assistant professor, Radiology, Neurology, 
University of Wisconsin, Madison. 


Leonard E. Swischuck, professor, Radiology, director, Pediatric 
Radiology, Child Health Center, University of Texas, Galveston. 


Rita L. Teele, instructor, Radiology, Harvard, Children’s Hospital, 
Boston, Massachusetts. 


Elias G. Theros, professor, Radiological Sciences, University of 
California Los Angeles. 


William M. Thompson, assistant professor, Radiology, Duke 
University, Durham, North Carolina. 


John R. Thornbury, associate professor, Radiology, University 
of Michigan, Ann Arbor. 


Richard VanPraagh, director, Cardiology and Embryology, Chil- 
dren's Hospital, Boston, Massachusetts. 


Richard L. Wesenberg, associate professor, Radiology, Pediatrics, 
University of Colorado, Denver. 


Joseph P. Whalen, chairman, Radiology, New York Hospital— 
Cornell, New York City. 


Robert H. Wilkinson, associate professor, Radiology, Children’s 
Hospital, Boston, Massachusetts. 


Jerome F. Wiot, professor, chairman, Radiology, University of 
Cincinnati, Cincinnati, Ohio. 


Robert E. Wise, chairman, Radiology, Lahey Clinic Foundation, 
Boston, Massachusetts. 


John Wolfe, Chief, Radiology, Hutzel Hospital, Detroit, Michigan. 


Categorical Course on the Gastrointestinal Tract 
September 25-30, 1977 


Sidney W. Nelson, general chairman; Jerome F. Wiot, course 
coordinator; Thomas C. Beneventano, program cochairman; 
and Reed P. Rice, program cochairman. 


Please note: This course extends over 16 hr using all available 
time for Instructional Courses. Registrants must sign up for 
entire course. If you select this course, do not register for others. 
Fee is $25, to be paid by everyone. This course carries 
approximately 16 hr AMA Category | credit. 


Course Outline 
Sunday, 1-5 p.m. 


Disease of the Esophagus — An Overview. Stewart 

Reflux Esophagitis and Hiatal Hernia. Carlson 

Double Contrast Examination of the Upper Gastrointestinal 
Tract. Dodd 


Radiographic Findings of Abdominal Trauma. Wiot 

Radiologic Problems After Intestinal Surgery. Lewicki 

Differential Diagnosis of Abnormal Small Bowe! Mucosal 
Patterns. Nelson 


Monday, 10-12 a.m. 


Integrated Approach to Small Bowel Diseases. Goldberg 

Radiology and Endoscopy in Inflammatory Bowel Disease. 
Laufer 

Colonic Polyps, Radiologic-Pathologic Correlations. Madewell 

Lunch 


2—4 p.m. 


Ischemic Colitis— An Update and Review. Farman 

Unusual Aspects of Colonic Cancer. Seaman 

Radiologic-Pathologic Correlations of Lesions of the Gastro- 
intestinal Tract. Marshak 
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Tuesd&y, 8-10 a.m. 


Congenital Obstructive Lesions of the Alimentary Tract. Singleton 
Acquired Disease of the Intestine in Children. Baker 
Regional Enteritis in Children. Franken 


Wednesday, 8-10 a.m. 


Oral and Intravenous Cholecystocholangiography, Current 
Concepts, and Future. Thompson 

Radiology of Biliary Obstruction—ERCP versus the Chiba 
Needle. Ferrucci 

What’s New in the Biliary Tract. Burhenne 
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Thursday, 8-10 a.m. 


Variants in Ischermic Colitis. Baum 

The Radiologist and Gastrointestinal Hemorrhage. Johnsrude 

Reno-intestinal Relationships in Normal and Pathologic Anatomy. 
Meyers 


Friday, 8—10 a.m. 


Radiology of Pancreatitis. Rice 

Ultrasonography of the Hepato-Biliary Tree, Pancreas, and Retro- 
peritoneum. Dempsey 

Computerized Axial Tomography of the Abdomen. Stephens 


Description of Courses 


101. Plain film diagnosis of heart disease. Part I: Acquired 
heart disease. AbramsHL. Thiscourse will emphasize information 
to be derived from plain films, degree of accuracy with which a 
diagnosis may be made, limitations of plain film findings, and 
confidence limits with which criteria for chamber enlargement 
may be used in adults and in the pediatric population. The 
session will begin with a discussion of the normal heart, and 
particularly of the relationship of topographic anatomy in standard 
projections to internal cardiac anatomy. Methods of evaluation of 
overall heart size will be reviewed, and a description of the 
criteria for assessing individual chamber enlargement will follow. 
Since the chest film provides a window reflecting the degree of 
cardiac decompensation, specific criteria for detecting heart 
failure will be evaluated, including the relationship of radiologic 
findings to hemodynamic alterations. The session will conclude 
with an analysis of various types of acquired heart disease, 
including the complications of coronary disease, myocardio- 
pathies, and hypertension. 


102. Basic principles of ultrasound imaging. Carson PL. The 
nature of ultrasound propagation in tissue will be discussed, with 
emphasis placed on the origin and masking of diagnostic infor- 
mation in ultrasound waves in tissue. Several fundamental, 
practical, and unnecessary limitations of imaging with pulse 
echoes and other reflected and transmitted ultrasound waves 
also will receive attention. For example, types of information and 
artifacts arising from single and multiple reflections, scattering, 
phase distortion, dispersion, refraction, mode conversion and 
absorption will be described as will the effects of the necessarily 
finite ultrasound beam size or resolution in the diagnosis of small 
lesions. 


103. Computerized tomography: intracranial neoplasms. 
Chase NE, Kricheff Il. This course will include a short dissertation 
on the principles of CT scanning and some comparisons of value 
of various configurations of hardware. Also included will be a 
differential diagnosis of types of intracranial neoplasms with the 
merits of contrast CT scanning in different lesions. Supratentorial 
and intratentorial tumors will be discussed along with types of 
metastatic lesions, and a short discussion of intraorbital masses. 


104. An introduction to diagnostic ultrasound. Goldberg 
BB. Diagnostic ultrasound has assumed ever increasing impor- 
tance in medicine, particularly as an adjunct to many radiological 
procedures. This course will provide information on the diag- 
nostic uses of ultrasound utilizing all four established modes of 
display, i.e., A-mode, M-mode, Doppler, and B-scan including 
gray scale. The basics of physics and instrumentation will be 
provided. Emphasis will be placed on the established uses of 
ultrasound in all areas of the body including the head, chest, 
abdomen, and pelvis. 


105. Newer concepts in pediatric chest, genitourinary 
tract, and gastrointestinal tract radiology. Baker DH, Berdon 
WE. This course will be divided nearly equally between chest, 
gastrointestinal, and genitourinary tract radiology. We will 
describe the use of filter high kV magnification in bronchial 
obstruction, upper airway abnormalities, and extrinsic abnor- 
malities of the chest. Radiographic applications will be discussed 
in such chest diseases as iatrogenic airway abnormalities resulting 
from aggressive care of the sick newborn, persistent fetal 
circulation syndrome, medial pneumothorax, and hemolytic 
Strep B infection. During the gastrointestinal section of the 
course, the pros and cons of barium versus water-soluble agents 
will be described in the meconium plug, small left colon, and 
Hirschsprung sdisease. The gastroesophageal reflux, itsincidence, 
meaning in infants and children, relation to cricopharyngeal 
spasm, and relation to sudden infant dath syndrome, will also 
be detailed. In the genitourinary section, we will discuss the place 
of newer techniques in the diagnosis of renal related masses in 
infants and children, including ultrasonograms, computed tomo- 
graphy, and radionuclides and correlate these studies with the 
intravenous pyelogram in multicystic kidney, ureteropelvic 
junction obstruction, ectopic ureteroceles, adrenal hemorrhage 
in the newborn, and other retroperitoneal masses. 


106. Everything you ever wanted to know about running a 
Radiology Department but were afraid to ask. Janower ML. 
This course will review the day-to-day operations of a radiology 
department. Specific subject areas to be discussed include: 
patient scheduling, division of functions between radiologic 
examination rooms, file room operation, and secretarial functions. 
The talk will be informal with considerable audience participation. 


107. When to do urography in infants and children. 
Lebowitz RL. This refresher course will review the current indi- 
cations for urography in infants and children. The rationale for 
urography in various conditions and disease states will be 
examined including: urinary infection, extraurinary anomalies 
(screening urography), urinary diversion (periodic urography), 
and neurogenic bladder dysfunction (baseline urography). Cer- 
tain suggestive signs and symptoms that should lead to urog- 
raphy will be mentioned. Also, several conditions will be 
discussed in which urography is not necessary. They include 
single umbilical artery, low set ears, undescended testicle, 
hypospadias, and enuresis. 


108. Radionuclide ultrasound and CT imaging of the 
abdomen.Hoffer PB, Korobkin MT, Filly RA. The availability of 
three new radiologic techniques for evaluation of abdomen 
lesions may cause considerable confusion. Each technique has 
strength and weaknesses which significantly effect suitability in 
a particular clinical setting. CT imaging provides excellent 
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anatomic detail. It is, however, a relatively expensive examination 
which cannot provide much physiologic information. Ultrasound 
is more readily available, is less expensive, but requires greater 
technical skill and also lacks physiologic information. Nuclear 
imaging techniques have poor facial resolution, may require time 
delay, but provide physiologic information which may be of 
critical diagnostic importance. Illustrative cases will be used to 
emphasize the utility, limitation, and interactive relationship 
among these modalities. 


109. CT of the head. Gold LHA. A complete and comprehensive 
discussion of the principles and technique of CT scanning will be 
presented. Neuro anatomy will be dealt with in detail. The course 
will be amply illustrated with a wide assortment of pathological 
material from the University of Minnesota Hospitals. Anatomy 
and pathology of orbital lesions will be discussed. 


110. Topics in CT scanning. McCullough EC. The emphasis of 
this course will be on the physical aspects of several CT scanning 
topics of interest to CT users interested in extending their 
application and/or understanding the application work of others. 
Emphasis will be on the practical aspects. Diagnostic viewing 
(e.g. window widths, window levels, regions of interest) will be 
covered, as well as various recording systems (multiimage 
cameras). The quantitative output of CT scanners (CT numbers) 
will be discussed with emphasis on consistent, intelligent use. 
Artifacts will be presented for water bath versus nonwater bath 
as well as bolus versus nonbolused operation. The potential of 
CT scanning in radiation therapy treatment planning will be 
presented in terms of needs for isodose curve corrections for 
inhomogeneities as well as localization of disease and normal 
tissues. The potential for dual kVp operation, or “Z-scanning”, 
will be covered both from the theoretical viewpoint and what one 
can expect to find in human tissues. A discussion of patient 
dosage (including gonadal, thyroid, and eye doses) will be 
included. It will be assumed that attendees will have a knowledge 
of CT scanning at the level of Course 214 “An Introduction to 
the Physics, Mathematics, and Engineering Aspects of X-ray 
Computerized Tomography” by J. T. Payne. 


111. Exercises in the analysis of the unknown lesion in bone. 
Theros EG. Careful evaluation of destructive and reparative 
processes, including the periosteal reactions, will provide intrinsic 
data which accurately reflect the nature of the processes acting 
on the host bone. Once these are appreciated the possibility of 
specific histologic labels may be entertained. A number of lesions 
have been selected which will be approached as though they 
were “unknowns” to this instructor who will verbalize his analytical 
thought processes in “ruling in” and “ruling out” certain possi- 
bilities. The evaluation will stress the general morphology as well 
as the location, size, shape, and general extent of the lesion, 
since these factors taken together may corroborate to allow 
further differentiation and often a definitive diagnosis. 


201. Plain film diagnosis of heart disease. Part Il: Congenital 
heart disease. Abrams HL. This course will emphasize the 
information to be derived from plain films, degree of accuracy 
with which a diagnosis may be made, limitations of plain film 
findings, and confidence limits with which criteria for chamber 
enlargement may be used in adults and in the pediatric population. 
The second session will complete the approach to acquired heart 
disease with a discussion of valvular disease and cardiac tumors. 
The value of plain films in congenital heart disease will then be 
appraised. The left to right shunts, congenital valvular disease, 
coarctation of the aorta, supravalvular aortic stenosis, right to 
left shunts, and finally the left heart obstructive syndrome will be 
dealt with in sequence. 
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202. The child with a flank mass. L’Heureux PL. The infant or 
child presenting with a flank mass is a common problem in 
pediatrics. Although several new modalities of examination are 
available, the intravenous urogram remains the most important 
diagnostic tool in the evaluation of such patients. This course will 
address itself to the specific, practical aspects of the radiographic 
investigation of a patient with a flank mass. Contrast dosage, 
patient immobilization, film sequence and technique, practical 
methods for improving the diagnostic field, and problems in 
diagnosis specifically related to infants will be discussed. The 
diagnosis and differential diagnosis of the more common lesions, 
and of a few “zebras” will be illustrated. Finally, voiding cystour- 
ethrograms, ultrasound, CT scanning, and nuclear medicine will 
be assessed and compared. 


203. Computerized tomography: nonneoplastic lesions of 
the brain. Chase NE, Kricheff Il. This course will include des- 
criptions and relative value of CT in medical and surgical con- 
ditions including hemorrhage, trauma, degenerative disease, 
and hydrocephalus. Some congenital conditions will be included 
in the discussion. The value of CT in cerebral infarcts at various 
stages will be included. The relative value of CT and other studies 
will be discussed. 


204. Radiologic-pathologic correlation of interesting lesions 
of the gastrointestinal tract. Marshak RH. Despite the 
pathologists’ and clinicians’ skepticism as to the radiologist’s 
ability to make a cytologic diagnosis, the author will demonstrate 
how histologic diagnosis can be achieved with a considerable 
degree of accuracy. Interesting cases involving the stomach, 
small intestine, and colon will be presented with their pathologic 
counterparts. They will include such diverse material as polypoid 
lesions of the stomach, superficial spreading carcinoma, Mene- 
triere’s disease, and the “narrowed stomach”. The small bowel, 
tumors, immunoglobulin deficiency diseases, retractile mesen- 
teritis and related entities, ischemic disease, and lymphosarcoma 
will be discussed. Colonic lesions will include lymphosarcoma, 
scirrhous carcinoma of the colon, colitis cystica profunda, 
Kaposi's sarcoma, amebiasis, and the problem of colonic polyps. 
Possible etiology and management of some of these difficult 
cases will also be discussed. 


205. Neonatal chest problems. Swischuk LE. The radiologist 
plays a key role in the diagnosis of neonatal chest disease. His 
basic job is to determine whether a surgical or medical condition 
exists, but many times this can be problematic. It is not so much 
that one is not familiar with such conditions as hyaline membrane 
disease, TRDN-wet lung syndrome, congenital diaphragmatic 
hernia, meconium aspiration, etc., but rather that one is often 
not able to come up with a useful differential diagnosis for certain 
abnormal radiographic patterns. For example: What does one 
think of when one is presented with: (1) a large, opaque hemi- 
thorax; (2) a large, hyperlucent hemithorax; (3) a small, densely 
opaque hemithorax; (4) a small, slightly opaque hemithorax; 
(5) bilateral fluffy infiltrates; (6) bilateral bubbly lungs, small 
bubbles, large bubbles; (7) bilateral granular lungs; or (8) 
bilateral parahilar, streaky, congested appearing lungs? Each 
disease will be dealt with in enough detail to allow differentiation 
of one from the other, but grouping according to abnormal 
pattern is the place to start. 


206. Radiology andthe segmental approach to the diagnosis 
of congenital heart disease. Fellows KE, Van Praagh R. 
Complex forms of congenital heart disease can be best understood 
and described when considered segmentally, like building blocks, 
at the atrial, ventricular, and conotruncal (arterial) levels. 
Segmental analysis of plain chest films and angiocardiograms 
leads to accurate diagnosis, even in cases of cardiac malposition, 
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ventric@lar mal-looping, and the heterotaxy syndrome. A radio- 
graphic approach to this method of diagnosis, with specific 
guidelines for indentification of the atrial and ventricular segments, 
will be presented. 


207. Cardiovascular nuclear medicine. Holman BL, Strauss 
HW. The clinical application of myocardial profusion scintography 
with *°'T1, myocardial infarct scintography with °°m Tc-pyro- 
phosphate and radionuclide angiocardiography. Two cardio- 
vascular disease will be discussed. Special emphasis will be on 
the role of these techniques in diagnosing coronary artery 
disease and acute myocardial infarction. Problems in 
interpretation and technique will also be discussed. 


208. Pediatric radiology 1977: current concepts. Wesenberg 
RL. Pediatric radiology, like the entire field of radiology, has experi- 
enced the trauma of the recent technological explosion. This 
course will give an overview of “where it’s at! It will begin with a 
discussion of current approaches to common pediatric problems, 
such as chalasia, stridor, recurrent pneumonias, and foreign body 
aspiration. Recent advances in low-dose radiography will be pre- 
sented. Finally, the current multimodality (MM) approach to pedi- 
atric mass lesions will be assessed. There will be correlation of 
routine radiographic studies with nuclear medicine, ultrasound, 
and CT scans in a spectrum of pediatric masses. Succinct com- 
ments on cost-effectiveness of the various studies will be added. 


209. The urogram. Lalli AF. The practical aspects of urography 
will be dealt with in this course, including patient preparation, 
dose and reactions to contrast media, and their treatment. Other 
considerations will involve the filming sequence, use of ureteral 
compression, and laminography. Modifications of the urogram in 
order to demonstrate ureteral and urethral pathology will be dis- 
cussed. The problems posed by calculi and bladder pathology will 
be mentioned. The course will end with a discussion of the seren- 
dipitously identified renal mass and the practical responsibility 
of the radiologist in resolving this problem speedily and humanely. 


210. Cervical spine trauma — a practical guide to diagnosis. 
Gehweiler JA. A practical guide to diagnosis of the most common 
cervical spine injuries will be presented. What are the most com- 
mon isolated and combined lesions of the cervical spine? Statis- 
tical data has been lacking in the literature until now. A computer 
analysis of more than 400 patients with recognized fractures 
and/or dislocations has provided data. The study clearly shows 
that a single cross-table lateral view of the cervical spine is inade- 
quate since one-third of all lesions cannot be visualized on that 
view. Because two-thirds of patients have more than one lesion, 
it is obvious that a new approach must be made in emergency 
rooms in handling the acutely traumatized cervical spine. This 
course will offer solutions to proper examination of the acutely 
injured patient. We will analyze the most common injuries, 
mechanisms of injury, some new classifications of injuries, and 
problems in differential diagnosis. 


211. Intrathoracic air trapping. Greenspan RH. In this course, 
the pleura, tension pneumothorax, will be described with under- 
lying lung collapse and without collapse. Air trapping in “dis- 
crete” intrapulmonary structures such as congenital cysts, 
pneumatoceles, bullae, and the “vanishing lung” will also be 
described. Partial airway occlusions may result from foreign 
bodies, tumors, inflammatory disease, or defective airways while 
total airway occlusion with collateral air drift may be caused by 
bronchial occlusion with bronchiocele, acquired bronchial oc- 
clusion, and the McCloud or Swyer-James syndrome. The course 
will also cover means of detecting trapping. 


212. Cardiac ultrasound. King DL. Discussion will include con- 
ventional techniques of echocardiography, real-time imaging, 
and newer advances in technology. Routine clinical applications 
and clinical reporting of derived diagnostic information will 
be emphasized. 
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213. Computed tomography of the skeletal system and soft 
tissues. McLeod RA. Initially CT was not expected to be very 
useful in the evaluation of the musculoskeletal system. However, 
bones and soft tissues have proven to be well suited for CT exam- 
ination. This new modality has been rewarding in the evaluation 
of many skeletal disorders including primary neoplasms, meta- 
stases, suspected tumor recurrences, meningoceles, and other 
spinal abnormalities. It has also been useful in evaluating some 
joint abnormalities and trauma. This course will summarize our 
first 2 years of clinical experience with CT examination of the 
bones and soft tissues. Emphasis will be on clinical indications 
and usefulness. 


214. An introduction to the physics, mathematics, and 
engineering aspects of x-ray computerized tomography. 
Payne JT. This course will cover the development of computed 
tomography units to their present state with comments con- 
cerning future developments. A description of computer algo- 
rithms for comprehension by “radiologists” will be given. Fast 
reconstruction and pre- and postprocessing of CT images will be 
described. Physical performance aspects (low contrast detect- 
ability, image quality, resolution, etc.) for various commercial 
units will be presented. Trade-offs in performance for different 
CT scanners with different detector arrays, scan motions, scan 
times, data samples per view, number of views, patient dose, 
x-ray output, data corrections, reconstruction matrix, and 
reconstruction area will be discussed. A quality assurance pro- 
gram and preventative maintenance considerations for existing 
CT scanners will be presented. A description of the tests as well 
as examples of proper performance will be shown. Finally, pur- 
chase considerations and specifications will be described. A 
handout for all course attendees will be provided including a 
comprehensive appendix on CT terminology. 


215. What every radiologist should know about the ear. 
Potter GD. The radiographic examination should be keyed to the 
particular condition with which a patient presents, such as con- 
genital atresia, trauma, inflammatory disease, and neoplasm. 
The radiographic description of these conditions will be pre- 
sented in contrast with normal radiographs and tomograms, and 
the information the radiologist should include in his report to 
the treating physician will be discussed. 


216. Roentgen diagnosis of early and small gastric carci- 
noma. Paul RE. The existence of early gastric carcinoma has 
been known and documented throughout most of this century. 
The roentgen features of superficial or mucosal carcinomas have 
been described in detail by several authors from many countries 
during the last four decades. However, Japanese investigators 
utilizing the double contrast technique have been able to detect 
early gastric carcinoma with great frequency. Utilizing their 
sensitive radiological technique of double contrast examination 
of the stomach and extensive experience of endoscopy, the 
Japanese have collectively observed thousands of early cases of 
gastric carcinoma, and their vast experience has contributed new 
knowledge to the diagnosis of gastric cancer. This course will 
review details of the roentgen features of early gastric cancers 
whose invasion is limited to the mucosa or submucosa. Dif- 
ferential diagnosis between benign and malignant ulcers of the 
stomach remains an important clinical problem, and the dif- 
ferential features will be reviewed and updated. Finally, we will 
consider in some detail the controversy regarding the reliability 
of complete healing of the gastric ulcer as confidently 
establishing the lesion as a benign one. 


301. and 401. Some interesting patterns of pulmonary 
neoplasm. Felson B. It is not only important to diagnose cancer 
of the lung but also to recognize its absence. In order to do this, 
it is necessary to call attention to certain of the roentgen signs 
of this multifaceted disease. For example, the presence of cal- 
cium within a pulmonary nodule is strong evidence against a 
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carcinoma, but cavitation, especially if the wall is nodular, is 
evidence favoring carcinoma. Patients with certain diseases, 
such as asbestosis and dermatomyositis, are prone to develop 
cagscinoma of the lung. 

How do you recognize the neoplasm? Pulmonary collapse 
secondary to a bronchial lesion may present an atypical roentgen 
pattern. Tomography or bronchoscopy will usually resolve the 
dilemma. Multiple lesions generally exclude primary broncho- 
genic carcinoma, but double primary carcinomas with clearly 
different histologic patterns are not so rare. Changing concepts 
related to the histopathology and pathogenesis of alveolar cell 
carcinoma and bronchial adenoma necessitate a reevaluation of 
the roentgen criteria for the diagnosis of these conditions. Other 
primary benign and malignant neoplasms of the lungs sometimes 
have their own radiographic characteristics. For example, spindle 
cell tumors often present as a very large, unusually sharply- 
defined pulmonary mass; irregular calcification is only a once 
in awhile feature of hamartoma; tracheobronchial papillomas 
may present with multiple areas of collapse or multiple large 
cavitary lesions. 

Even metastatic lesions may fail to follow expected patterns. 
Indolence, cavitation, calcification, bronchial mucosal lesions, 
and arterial deposits lend interest to the roentgen aspects of 
these common lesions. 


302. Computed tomography in diagnosis in management 
of intracranial hemorrhages. New PF. Computed tomography 
(CT) provides an extraordinarily effective means of diagnosing 
intracranial hemorrhages. Normal blood has a relatively high 
x-ray attenuation while in the circulation, and also following 
extravasation. This permits recognition by CT of many patho- 
logically enlarged vascular spaces containing circulating blood 
and or blood clots (such as arterial venous malformation, en- 
larged aneurysms) in addition to recent hemorrhages. To pro- 
mote further understanding of the factors contributing to the 
attenuation of blood in normal and abnormal states, the atten- 
uation coefficient of various preparations of whole blood and 
blood fractions will be reviewed. CT characteristics of intra- 
cranial hemorrhages will be presented and changes in appearance 
with time will be discussed. 

Computed tomography in the evaluation of the cerebello- 
pontine angle. Davis KR. The CT characteristics of different 
abnormalities of the cerebello-pontine angle will be described. 
Differential diagnosis, indications for other complimentary neuro- 
logic studies, and a general radiologic approach to such common 
lesions as the suspected neuroma and meningeoma will 
be discussed. 


303. The neck (pharynx, cervical esophagus, larynx, and 
trachea). Macmillan AS Jr. For patients who require evaluation 
of the upper digestive tract and airway, an orderly protocol has 
been developed which can be interrupted when the question in 
mind is answered. An anteroposterior film and a series of erect 
lateral neck films begin the evaluation. It is well to include chest 
films. These initial films will answer most problems. With dy- 
sphagia a barium swallow is routine. Next in sequence is a special 
set of laryngeal tomograms. Trachael tomography may be re- 
quired. A detailed fluoroscopic study follows. Barium swallow 
is the principle positive contrast study. Laryngeal carcinomas 
are routinely evaluated by positive contrast laryngography prior 
to biopsy, in addition to all of the above. Trachael studies are 
best limited to air contrast. Xerography may be advantageous. 
Ultrasound has application. CT adds additional information. 


304. and 404. Mammography, parts | and II. Wolfe JN. The 
following will be discussed: diagnosis of carcinoma; risk for 
developing breast carcinoma; selected short subjects as prob- 
lems in diagnosis such as skin thickening, areolar thickening, 
axilla, and the male breast. The radiographic diagnosis of carci- 
noma of the breast will be discussed at some length with em- 
phasis on the subtle signs and problems. Some of the recent 


work done at Hutzel Hospital regarding the prediction® of risk 
for developing breast cancer on the basis of mammography will 
be presented. The short subjects will be discussed depending 
on available time. Most of the graphic material will be xero- 
radiographs. We will be discussing morphologic changes and 
there should be no problem in the translation of information 
from the xeroradiographs to conventional film mammography. 


305. Inflammatory diseases of the gastrointestinal tract in 
pediatrics. Teele RL. Inflammatory diseases of the gastroin- 
testinal tract in infants and children include a wide range of dis- 
orders from mundane to bizarre. In this course the radiologic 
characteristics of such mundane pediatric diseases as appendi- 
citis and necrotizing enterocolitis will be discussed. Likewise, 
the features of bizarre pediatric diseases such an eosinophilic 
gastroenteritis, chronic granulomatous disease of childhood, 
and inflammatory bowel disease will be examined. Plain film 
studies with barium and special procedures such as abdominal 
ultrasound will be shown. The radiologic features in each disease 
will be related to its clinical presentation. 


306. Radionuclide imaging and computed tomography: 
intracranial neoplastic lesions. Siegle B, Gado M. This course 
will review the relative merits of radionuclide imaging and com- 
puted tomography in the evaluation of patients with suspected 
intracranial neoplasms. The pathophysiologic basis for abnormal 
radionuclide images and computed tomograms and the role of 
radionuclide angiography in contrast media enhancement will be 
discussed. Comparative results in various types of intracranial 
tumors will be presented. Emphasis will be on limitations of 
each method. 


307. Obstructive lesions of the alimentary tract in the new- 
born and young infant. Singleton E. The course will describe 
practical methods for radiologic examination of the intestinal 
tract of infants and recalcitrant children. Specific anomalies of 
the esophagus and upper gastrointestinal tract will be discussed 
plus congenital abnormalities of the colon, anorectal anomalies, 
and acquired obstructions in the young infant. The section on the 
esophagus will cover both congenital anomalies and functional 
problems of deglutition and esophageal motility. The upper gas- 
trointestinal tract portion of the course will include a discussion 
of congenital gastric and pyloric lesions, and upper small in- 
testinal and lower small bowel obstructions. Congenital abnor- 
malities of the colon include atresia, meconium plug syndrome, 
meconium ileus, aganglionosis, and the small left colon syn- 
drome. Also detailed will be such acquired obstructions as 
hypertrophic pyloric stenosis, post necrotizing enterocolitis, 
and intussusception. 


308. Instrumentive techniques in uroradiology. Becker 
JA. The session will review the indications and techniques of 
cyst aspiration, antegrade pyelography, percutaneous neph- 
rostomy, and other instrumentive procedures of the urinary 
tract. The indications, techniques, and use of renal embolization 
for both malignant and benign disease will be discussed. Percu- 
taneous fine needle aspiration of renal and retroperitoneal 
masses for diagnosis will be discussed. The technique and 
problems will be reviewed. 


309. Sequelae of stomach surgery —radiologic approach. 
Burrell M. The sequelae of stomach surgery to be discussed 
represents many of the complications following operations done 
for hiatus hernia, peptic ulcer disease, and gastric carcinoma. Of 
course, the vast majority of gastric surgery is related to the treat- 
ment of peptic ulcer and the discussion is weighted in this direc- 
tion. A brief review of the normal appearance of the postsurgical 
stomach, together with the history and terminology of ulcer 
surgery, will be followed by radiologic evaluation of the following 
postoperative problems: pseudolesions, iatrogenic effects, chest 
and esophageal lesions, tracheostomy, afferent-efferent loop 
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problen*s, ulcers, leakage —fistulas, obstruction — strictures, 
prolapse — intussusception, primary stump carcinoma and physi- 
ologic problems such as dumping and malabsorption. The role 
of radiology in the recognition and evaluation of complications of 
stomach surgery and thus in overall patient management will 
be developed. 


310. Plain film approach to the adult in heart failure. Curry 
GC, Elliott LP. Heart and lung disease accounts for the vast 
majority of deaths in the United States, especially over age 40. 
Every radiologist must deal daily with patients who present in 
some form of congestive failure. This course is a sequential 
approach to the plain chest film in an adult who presents with 
pulmonary venous hypertension. The importance and type of 
physiologic data that can be derived from an analysis of the 
pulmonary vessels is emphasized. A radiologic-anatomic classi- 
fication of common forms of heart disease will be given. Entities 
to be stressed are rheumatic mitral valve disease (stenosis, in- 
sufficiency, associated valve lesions, giant left atrium, etc.). The 
other large category includes lesions which stress the left 
ventricle (calcific aortic stenosis, coronary ischemia and its 
manifestations, lesions of the aorta and myocardiopathies). 


311. Radiology of the wrist. Gilula LA. Carpal abnormalities, 
especially following trauma, are commonly encountered radio- 
logic entities, and are often inadequately understood and misin- 
terpreted. The first part of the course will cover basic normal 
radiographic carpal bone anatomy, normal intercarpal motion, 
and basic interpretation of malalignments and fractures. The last 
part will demonstrate how this easily learned and utilized ap- 
proach can be applied to more complex carpal bone problems. 
The basic format will utilize work sheets for self-instruction, with 
multiple examples. 


312. Computed tomography of the thorax. Heitzman ER. 
Evidence is gradually accumulating that computed tomography 
of the thorax is an important and valuable diagnostic adjunct. 
Indications for use of this technique are being formulated and 
refined, but already it is clear that there are certain specific 
situations in which the study has unique advantages. The fol- 
lowing indications will be illustrated and discussed: evaluation 
of the mediastinum which is abnormal or questionably abnormal 
on standard radiographs; evaluation of mediastinal tumor extent 
and localization especially as an adjunct to TNM staging of neo- 
plasm; evaluation of the abnormal hilum on standard radio- 
graphs; evaluation of lesions partially hidden or questionably 
hidden by mediastinum on standard radiographs; evaluation of 
tissue density of lesions by determination of attenuation coef- 
ficients; identification of mediastinum which is widened by fatty 
infiltration or prominent great vessels; and evaluation of the 
diaphragmatic crura as a means of assessing presence for extent 
of tumor crossing the thoracoabdominal junction. In addition 
CT evaluation of pulmonary nodules and pleural disease will be 
discussed. Comments will be made concerning preliminary 
observations in the determination of overall lung density by 
evaluation of the attenuation coefficient. 


313. Dynamic radiology of the abdomen: normal and patho- 
logic anatomy. Meyers MA. This course emphasizes the prac- 
tical application of knowledge of anatomic relationships and the 
dynamics of spread of disease in the abdomen to precise radio- 
logic diagnosis. Anatomic sections will provide basic correlation 
with plain films, conventional contrast studies, ultrasonography, 
and computed tomography. Features of the intraperitoneal and 
extraperitoneal spaces will be stressed leading to specific diag- 
nostic criteria. Clinical applications include abscesses, 
perforations, traumatic lesions, and malignancies. 


314. Abdominal ultrasonography. Leopold GR. This course 
will emphasize the wide applicability of ultrasonic radiography 
in the diagnosis of abdominal disorders. Following a discussion 


of the normal anatomy of the various organ systems, pertinent 
examples of pathological disturbances will be presented. Ab- 
dominal imaging has been greatly facilitated by the introduction 
of the gray scale technique which permits display of intra-organ 
parenchymal echoes and a large number of vascular structures 
that previously could not be discerned. The resultant image 
enhancement is certain to assure greater popularity of the 
technique among radiologists interested in gastrointestinal 
disease. 


315. New techniques in myelography and CT scanning. Use 
of water soluble contrast media. Sackett JF, Strother CM. To 
achieve maximum benefit from the new water soluble contrast 
media, modification of conventional technique is required. A 
horizontal beam technique is advantageous both because of the 
relativiey low volume of contrast medium available and the higher 
specific gravity of the contrast media as compared to cerebral 
spinal fluid. With this technique, excellent definition of the 
axillary root sleeve is achieved so that small laterally herniating 
disc may be seen to good advantage. Metrizamide is currently 
the only water soluble contrast agent which may be brought into 
direct contact with the spinal cord. For both cervical and 
thoracic myelography, attempts should be made to minimize 
distribution of the contrast agent throughtout the subarachnoid 
space. Because of local mixing of contrast agent with the 
cerebral spinal fluid, excellent definition of the spinal cord is 
achieved. However, often geometric tomography is necessary 
to accurately define the thoracic subarachnoid space. Cervical 
myelography is best performed by introducing the contrast agent 
by a lateral C1-2 puncture. Using this technique, the contrast 
may be accurately positioned and loss into the basilar cisterns 
is minimized. The cervical spinal cord and nerve roots are well 
seen with this technique. Metrizamide cisternography combined 
with complex motion tomography allows the excellent visua- 
lization of the basilar cisterns. Metrizamide may be used to 
enhance x-ray transmission attenuation for computed tomo- 
graphy. CT scans following metrizamide cisternography show 
good definition of basal cistern anatomy. With this technique, 
cerebral spinal fluid brain margins in both the normal and 
abnormal states are clearly defined. With this technique masses 
in the cerebellar pontine angle cisterns or juxtasellar cisterns 
below the limit of resolution for standard computed tomography, 
may be visualized. By combining interthecal injection of water 
soluble contrast with computed tomography, cerebral spinal 
fluid dynamics may also be studied. The excellent misability of 
water soluble contrast with cerebral spinal fluid combined with 
the superior morphologic images of computed tomography 
allows one to readily distinguish ventricular entry of positive 
contrast media from basal cistern distribution. The object of 
this course is to review current techniques with water soluble 
contrast media, defining its limitations and advantages. Selected 
normal and abnormal cases will be demonstrated. 


316. Computed tomography of the abdomen. Hattery RR, 
Stephens DH. Abdominal CT provides clinically useful diagnostic 
information in many patients. In this course, principles of abdominal 
CT scanning, including conduct of the examination and inter- 
pretation of the images, will be discussed. Pertinent cross- 
sectional normal anatomy will be reviewed. Using illustrative 
case material from 2 years of clinical experience, the CT features 
of a variety of abdominal disorders will be presented and, when 
appropriate, correlated with other imaging methods. Emphasis 
will be on abnormalities of the liver, pancreas, adrenals, geni- 
tourinary system, and retroperitoneal space. Capabilities as well 
as Current limitations and pitfalls of abdominal CT will be dis- 
cussed. 


401. See 301 
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402. and 502. Skeletal radiology—newer concepts and 
provocative challenges, Parts | and II. Jacobson HG, Siegle- 
man SS. Approximately half the allotted time will be devoted to 
consideration of three major skeletal topics: interesting and 
unusual manifestations of infective lesions, pseudomalignancies, 
and “leave-me-alone” lesions. Numerous factors have contributed 
to the changing pattern of pyogenic infective lesions of the 
skeleton. These include more recent prominence of certain 
pathogens, narcotic addiction, increasing travel, and effects of 
antibiotics. Unusual radiologic features are being increasingly 
encountered and will be illustrated. A variety of skeletal lesions 
present radiologically with a pattern which suggests a malignant 
neoplasm. The causes include developmental abnormalities, 
trauma, infection, metabolic, and endocrine disorders and other 
major catergorical groups. The differential diagnoses will be 
stressed in each instance. 

In recent years it has become apparent that a number of 
skeletal disorders present with such definitive radiologic patterns 
that the diagnosis is virtually definitive and not subject to 
challenge. In such instances biopsy is not only unnecessary but 
costly, time-consuming, and subject to complications. Even more 
important, an unnecessary biopsy is fraught with the possibility 
of an erroneous histologic interpretation, leading to dire con- 
sequences, e.g., amputation. Illustrative material will be presented 
in an organized fashion relating to major etiological groups, e.g., 
developmental, traumatic, infective, etc. 

In the second half of these courses it will be demonstrated that 
the skeleton (and soft tissues) often exhibits a series of char- 
acteristic patterns of response associated with a variety of 
endocrine and metabolic disorders. As many as 30 radiologic 
features will be analyzed in terms of their pathophysiological 
mechanisms. The specific radiological findings will include 
infarction of bone, calcification in cartilages and soft tissues, 
cortical thinning, marrow expansion, metaphyseal lucencies, 
pseudo-callus formation, osteoid seams, osteosclerosis, and 
wormian bones. It will be stressed that the diagnosis can be 
established in most instances by careful evaluation of a com- 
bination of radiologic features. The differential diagnoses in all 
instances will be considered. The material in these courses 
frequently will be presented against a background of the “test- 
teach-test’” concept. Course registrants will be encouraged to 
offer diagnostic possibilities for many of the cases in each entity 
on a completely voluntary and anonymous basis, with the 
guarantee that no one will be embarrassed. The concept will be 
stressed that the answer is usually on the film, even in the most 
difficult case. Since the learning process is closely related to 
challenge, it is anticipated, that the case material presented in 
this group of disorders will prove sufficiently stimulating and the 
gratifications inherent in offering the correct diagnosis sufficiently 
rewarding to ensure a meaningful learning experience. 


403. The sinuses, nasopharynx, and base of skull. Macmillan 
AS Jr. Five standard views are used: posteroanterior erect 
Waters, prone Waters, prone base, and true lateral erect. Optic 
canal projections serve as acessory oblique views. Screen 
technique is used. Fluoroscopic control is frequent. Tomography 
is principally anteroposterior (CML perpendicular to film) and 
true lateral. Some submentovertical base of skull and optic 
canal studies plus occasional reverse optic canal positioning are 
valuable. Pluridirectional studies give exquisite detail. Patients 
present in about this order: anatomical varations and no disease, 
polypoid ethmoiditis and infection, trauma-fracture, sinus and 
nasopharyngeal neoplasms and anomalies. The study of the 
sinuses, orbits, and facial bones is practically inseparable. Cranial 
nerve involvement of I-VI may be expected. Ultrasound has 
application. CT adds a new dimension to orbital, intracranial, 
and extracranial spread of disease. 


404. See 304 
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405. Skeletal trauma in infants and children. Wilkinson RH. 
Trauma to the immature skeleton may be acute, chronic, and 
sometimes only physiologic. There is surprising plasticity to the 
child’s skeleton so that bones may bend rather than break. 
Epiphyseal injuries are common and are often subtle. However, 
recognition of them is important because of the possibility of 
subsequent disturbance of normal growth. These and other 
features of skeletal trauma in infants and children will be discussed. 


406. Radionuclide and computed tomographic imaging in 
nonneoplastic disease of the brain. Christie J, Chiu LC. This 
course will review the present status of radionuclide and computed 
tomographic imaging of nonneoplastic disease of the brain. 
Discussion will include correlation of the two techniques with 
regard to pathophysiological changes secondary to cerebral 
vascular disease, infection, and trauma. Special emphasis will be 
on the role and comparative value of each and patient diagnosis. 


407. Cystic and cyst-like lesions in pediatric chest x-rays. 
Dunbar JS. Radiologists are occasionally faced with lesions 
which are or resemble cysts in the lungs or mediastinum. Where- 
as it used to be thought that such lesions are usually congenital, it 
is now clear that many of them are acquired. The radiologic diag- 
nosis and thus the prognosis and need for treatment depends 
upon accurate identification of the lesion, its site, etiology, and 
natural history. Differential diagnosis includes bronchogenic 
cysts, cystadenomatoid hamartomatous malformation of the 
lung, diaphragmatic hernia, hypertrophic lobar emphysema, 
bronchial atresia, traumatic pneumatoceles, postinflammatory 
pneumatoceles, localized pulmonary interstitial emphysema, 
pulmonary sequestration, neurenteric cysts, archenteric cysts, 
inflammatory lung, and mediastinal masses. The most dangerous 
lesions, and also the easiest to miss, are the cystic and cyst-like 
lesions in the mediastinum. 


408. Radiologic diagnosis: a horse-sense approach. Thornbury 
JR. The aim of this course is to improve the accuracy of radio- 
logists diagnoses and choice of examinations in solution of 
clinical problems. Radiologists work in a diagnostic world that 
relies on their intuitive subjective abilities to make diagnoses and 


patient management recommendations to their referring col- 
leagues. Radiologists’ performance has been shown to improve 
if they: understand better the diagnostic process; and take into 
account the consequences of their diagnostic decisions when 
making diagnoses in day-to-day practice. The contents of the 
course includes: (1) the radiologist as a diagnostic consultant; 
(2) experimental evidence showing that radiologists’ perfor- 
mance can be improved; and (3) how to apply large case series 
experience reported in the literature to individual cases. 


409. Computed tomography of the human body. Alfidi RJ. 
It is safe to say at this time that computed tomography of the 
body has proven to be a significant diagnostic modality which 
often supplies information not available by other means. Indica- 
tions for study of various portions of the body, use of contrast 
agents, analysis of accuracy in various organs, CT biopsies in a 
variety of neoplastic and inflammatory disorders will be pre- 
sented. The course will provide time for questions and open 
discussion. 


410. Radiology of the gallbladder and bile ducts. Berk RN. 
This will include an update on oral cholecystography (rational 
selection and most efficient use of oral cholecystopaques, tech- 
nical aspects, causes and significance of impaired first dose 
opacification in normal patients and patients with pancreatitis, 
accuracy, evaluation of cholecystokinin cholecystography, some 
interesting abnormalities such as the gallbladder in cystic fibrosis, 
tumors and displacement of the gallbladder, medical treatment 
of gallstones, etc.). Plain film diagnosis of gallbladder disease will 
be included. Optimal technique of intravenous cholangiography 
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and infusion nephrotomography with renal contrast agents will 
be analyzed. Use of ultrasound, percutaneous cholangiography, 
CT scanning, and stone extraction procedures will be covered 
as time allows. 


411. Arteritis—arteriographic patterns. Ferris EJ. Blood 
vessels can respond in a limited number of ways to inflammatory 
disease: undergo narrowing (focal or diffuse): dilatation_(focal 
or diffuse); or flow change (mechanical or physiologic). A classi- 
fication of arteritis has been developed based primarily on patho- 
logic similarities in each group and secondarily upon 
arteriographic changes. The course will consist of case examples 
of some of the disease entities listed with a discussion of the 
pathologic and arteriographic criteria along with differential 
diagnosis: cerebral arteritis — bacterial and tuberculous, mycotic, 
syphilitic, necrotizing angiitis, carotid arteritis of infancy, col- 
lagen disease arteritis: thorax —aorto-pulmonary, brachy- 
cephalic, bacterial and tuberculous, necrotizing angiitis, 
takayasu’s; renal-mesenteric celiac — infection, necrotizing angi- 
itis, collagen disease, radiation, drug induced, takaysau’s; 
peripheral—infection, necrotizing angiitis, collagen disease, 
radiation, drug induced. 


412. Radiology of the abdomen: anatomic approach (con- 
ventional radiology, ultrasound, and CT scanning). Whalen 
JP, Kazam E. In the past this course has utilized anatomic sec- 
tions in demonstrating radiologic anatomy and its pathologic 
alteration, developing an approach to abdominal masses we 
have termed the vector approach. Further we have classified 
abscesses of the abdomen, based on this anatomic approach. In 
this session we will include ultrasonography and CT correlation. 
The format of presentation will be a brief review of sectional 
anatomy correlated with normal roentgen, ultrasound, and CT 
scanning anatomy. We will then demonstrate the three modalities 
in detecting abnormality, both masses and effusions. 


413. CT scanning of the breast, chest, and head. Reese DF, 
Crowe J. Data will be presented concerning the ability of the 
body scanner to detect pulmonary nodules, focal and diffuse 
pulmonary disease, mediastinal abnormalities, and diseases of 
the chest wall. Current experience with the G.E. breast scanner 
will be presented with emphasis on contrast enhancement re- 
sults. The head CT discussion will be on statistical analysis. There 
appears to be more information in the numbers than can be 
simply recognized by the eye. 


414. Gray scale renal ultrasound: current concepts. Rosen- 
field AT. Recent advances in ultrasound equipment have led to 
improved resolution permitting the identification and charac- 
terization of a large number of renal and hepatorenal disorders. 
The ultrasonographic demonstration of normal renal anatomy 
including cortex, medulla, and arcuate arteries will be discussed, 
and the appropriate technique to show this anatomy will be 
demonstrated. The technique required to demonstrate hepatic 
lesions including fibrosis, cysts, and metastases which may be 
associated with renal disease will also be shown. An analysis will 
be presented of the abnormal nephrosonogram including renal 
mass lesions, obstructive uropathy, and perirenal disease. Find- 
ings in congenital disorders including duplication of the urinary 
tract, ectopic ureterocele, and the renal cystic diseases will be 
shown. In addition, there will be a discussion of pitfalls in urinary 
tract ultrasonography. 


415. Radiologic diagnosis of intracranial meningiomata. 
Schechter MM. Although meningiomas are usually considered 
relatively benign lesions, they may grow in areas which make 
them potentially malignant. Thus, a high parietal lesion may be 
readily removed, whereas tumors which grow into the base of 
the skull and envelope vital structures, such as the intracav- 
ernous carotid artery, may defy total removal. Lesions growing 
in the tentorial opening may also be wrought with difficulties. 


The radiological armamentarium includes plain x-rays of the skull, 
tomograms, CT scanning, isotope scanning, pneumography, and 
angiography. A correlation between the pathology, as seen at 
surgery or postmortem, will allow a better understanding of ¢he 
origin of these lesions, and their patterns of growth. A discussion 
of the radiologic anatomy and the anatomy at the postmortem 
room will be attempted. 


416. Pulmonary circulation—radiologic perspectives. 
Simon M. The course will review our present understanding of 
the remarkable relationships between the structure and function 
of the pulmonary blood vessels. In particular, it will deal with 
analysis and interpretation of changes observable on plain films 
and angiograms in physiological terms. Basic principles will be 
emphasized. Their application in specific altered pulmonary 
hemodynamic states will be illustrated, including diagnosis and 
quantitation of generalized or regional flow disturbances, pul- 
monary arterial pressure elevation and pulmonary venous pres- 
sure elevation. Hemodynamic aspects of chronic obstructive 
lung disease and pulmonary embolism will also be reviewed. 


501. Radiology of the growing skull, the determinants of 
its size and shape, and its responses to abnormalities of 
pressure and volume. Griscom NT. The course will describe 
and demonstrate: normal skull growth, Craniosynostosis in its 
various forms, increased intracranial pressure and volume at 
various ages, and decreased intracranial pressure and volume 
at various ages. The concepts will be amply illustrated from clin- 
ical material, and the approach will be physiologic and develop- 
mental. The course objective is an understanding of the dynamics 
of skull growth and the radiologic recognition of its pathologic 
alterations. 


502. See 402 


503. The regulatory process (determination of need) and 
its effect upon radiology. Wise RE. Determination of need 
concept is now federally mandated and while the intent may be 
laudatory, it has at the same time created serious problems not 
only for radiology, but all of medicine. In many instances the 
rules and regulations resulting from the initial law have proved 
to be unduly complex, repressive, and counterproductive. Al- 
though many of these may not survive in their present form, it 
is nevertheless incumbent upon radiologists to familiarize them- 
selves to the greatest extent possible with these regulations. 
This course will summarize in principle, as far as possible, the 
many variations in these laws throughout the U.S. 


504. Present status of coronary angiography. Paulin S. 
Coronary arteriography poses considerable challenge to the angi- 
ographer’s ability to refine his radiographic equipment, and to 
use it to its greatest advantage. The coronary arteries and their 
branches or structures of relatively small size with an anatomic 
orientation in almost any direction then present further more an 
object in rapid motion since they are submitted to the phasic 
action of the human heart. Different types of radiographic equip- 
ment systems have been developed over the years and their 
comparative merits for obtaining optimal yield will be presented 
and discussed. Consideration for the practical performance of 
coronary angiography with particular emphasis on optimal 
imaging, patient safety, and managerial aspects will be presented. 
Because a current trend is to widen the indications of coronary 
anteriography, the practice of and precautions for performance 
of emergency coronary arteriography in the Critically ill patient 
will be described. The coronary arteriogram is unique in its 
ability to deliniate the presence of organic lesions within the coro- 
nary arterial tree and to map rather precisely their topographic 
distribution. On the other hand, the coronary arteriogram is 
believed to be less informative with regard to the functional 
implications of the demonstrated abnormalities. More recent 
efforts to extract information of hemodynamic changes within 
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the coronary circulation by analyzing cineangiograms with com- 
puterized densitometry will be presented. Correlation between 
these results and other diagnostic methods such as myocardial 
isotope scans will be discussed. Finally, the currently existing 
guidelines for clinical indications to perform coronary 
angiography are presented and discussed. 


505. Computerized tomography of the body. Knight L. 
During this session we will discuss CT scanning of the chest, 
abdomen, and extremities. Through correlation of clinical CT 
cases with other radiologic procedures and fixed anatomic 
cross-sections, the applications and limitations of this modality 
for normal anatomy and pathologic states will be presented. 
There will be time for questions. 


506. Opportunistic pulmonary infections, immunology and 
the lung, and pulmonary chemotherapeutic drug reactions. 
Roberts S Jr. Patients with cancer and organ transplants are 
now leading longer and more useful lives with benefit of chemo- 
therapeutic and immunosuppressive drugs. Such patients may 
develop pulmonary infiltrates, including opportunistic infection, 
drug induced pulmonary disease, and progression of the initial 
disease process. Such patients are now hospitalized in their own 
community, and awareness of the problems of the immuno- 
suppressed patient and potential complications of his therapy be- 
comes of increasing importance. Toward this end a review of 
basic immunology is presented. Pulmonary disease including 
infectious agents, cancer, and transplantation is categorized on 
an immunologic basis. Secondly, opportunistic infections are 
categorized and representative radiographs of bacterial, fungal, 
viral, and protozoal infections are shown. The importance of 
unilateral or bilateral involvement in differential diagnosis is 
emphasized. Pulmonary infiltrates may be drug-induced, and the 
radiographic and pathologic findings of these drug reactions will 
be shown. Such chemotherapeutic drug reactions include those 
of Busulfan, Methotrexate, Bleomycin, Melphalan, Adriamycin, 
and corticosteroids. Chemotherapeutic drugs may produce 
dramatic tumor responses. Oat cell carcinoma of the lung may 
undergo relatively rapid resolution. Carcinoma of the breast 
may show sudden dissemination. Such examples will be shown. 


507. Bone and joint scanning. Alazraki NP, Resnick DL. This 
refresher course will emphasize the clinical role of bone-joint 
scanning in the workup of various types of patients including 
benign and malignant bone diseases and arthritidies. Correla- 
tions of the radionuclide study with x-ray procedures and com- 
puted tomography studies when relevant will be presented. The 
radionuclide angiographic study of a localized region of bone will 
be described, with emphasis on the clinical roles that this pro- 
cedure might play in a variety of diseases, particularly osteo- 
myelitis versus cellulitis, and benign versus malignant bone 
tumors. 


508. Sellar and parasellar lesions. Lukin R. Neurologists, 
neurosurgeons, endocrinologists, ophthalmologists, and radiolo- 
gists all meet at the small saddle in the middle of the sphenoid 


bone. This course is directed toward the general radiologisé who 
is often in the best position to suggest the correct diagnosis and 
to recommend the appropriate neuroradiological workup. Plain 
films still form the foundation for sellar evaluation and will be 


emphasized along with computed tomography (CT) which has 
clearly altered the standard workup of parasellar lesions. 


Have you ever been asked, “What do | do with this patient, 
who is asymptomatic and has an enlarged sella”? Can you tell 
when a lesion elsewhere in the brain has secondarily altered the 
appearance of the sella? How does CT fit into the picture? How 
accurate is it? How does it affect angiography and pneumo- 
encephalography? Can you tell a juxtasellar meningioma from a 
craniopharyngioma, or for that matter from a large pituitary 
adenoma? How do you diagnose an empty sella? What is an 
empty sella, anyway? 

This course will attempt to help you answer these and other 
questions concerning sellar and parasellar lesions. 


509. The alimentary tract. Radiologic vignettes. Martel W. 
A variety of instructive lesions will be presented. Some illustrate 
conditions which are often misdiagnosed, such as various gastric 
pseudotumors, or missed entirely, such as internal hernias. 
Unusual manifestations of some common disorders, such as in- 
testinal infarction, will be shown. Other conditions including 
postvagotomy dysphagia and “allergic gastroenteropathy,’ will 
serve as a springboard for discussing current concepts. This 
course will emphasize conditions which are relatively common, 
of practical value, and differential diagnosis and pathologic 
correlations. 


510. Interventional angiography. Goldman ML. Because of 
the ability of the angiographer to place catheters in close prox- 
imity to a site of abnormality, angiography is becoming more 
and more an interventative modality for the delivery of local or 
regional therapy. A spectrum of the role of therapeutic angiog- 
raphy will be presented. Specific topics to be discussed are: 
massive intestinal bleeding —Pitressin and embolization therapy 
with gelfoam and tissue adhesives; the transjugular technique — 
an important adjunctive procedure for liver biopsy, cholangiog- 
raphy, and obliteration of esophageal varices; pancreatic 
aspiration biopsy; neoplastic therapy —chemoinfusion, emboliza- 
tion, Yttrium-90; transluminal angioplasty; retrieval of foreign 
bodies; and medical splenectomy. 


511. Arteriography in the evaluation of lower extremity 
ischemia. Crummy AB. The technical aspects of abdominal, 
pelvic, and lower extremity arteriography for the evaluation of 
patients with lower extremity ischemia will be discussed. Special 
emphasis will be placed on use of biplane projections and timing 
of exposures. The type and volume of contrast agent, as well as 
injection rate and methods of vascular access will be considered. 
The efficacy of intraarterial lidocaine to reduce discomfort and 
reactive hyperemia to enhance opacification of vessels distal to 
obstruction will be covered. Special problems related to use of 
bypass grafts distal to the knee will be discussed as well. 
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Blumhagen JD, Gilbert JM, Chionis ML: 
Low-dose radiography in pediatric 
radiology (e), 1066 
Wexler L, see Guthaner DF 
Whalen JP, see Volberg FM Jr 
White RI Jr, see Conrad MR 
, see Kaufman SL 
—________, see Sanders RC 
Wickis EA, see Gerzof SG 
Wilkins RA, Hatfield A: Cholangiopancre- 
atography and pancreatic cytology in 
Carcinoma of the pancreas, 747 
Wilkins SA, see Olkowski ZL 


1109 


Williams JE: Administration of a erad/iol- 
ogy department (b), 714 

Williams JL, Capitanio MA, Turtz MG: 
Vocal cord paralysis: radiologic obser- 
vations in 21 infants and young child- 
ren, 649 

Wilner GD, see Casarella WJ 

Wilson SR, see Shulman HS 

Winchester P, see Kleinman PK 

—_____, see Volberg FM Jr 

Witten DM, see Han SY 

Wizenberg MJ: Cancer in children, clini- 
cal management (b), 1083 

Wolfe JN: Breast patterns (I), 703 

—— , see Van De Riet WG 

Wolfson S, see Kelley MJ 

Wolson AH, see Seigel R 

Wood BP, see Barbaric ZL 

Woodford JE, see Drayer BP 

Woods RE, see Bertrand G 

Wootton P: Determination of absorbed 
dose in a patient irradiated by beams of 
x-rays or gamma rays in radiotherapy 
procedures (b), 1084 

, Radiation protection for radi- 

ologic technologists (b), 1081 


Yaghmai |: Myositis ossificans: diagnostic 

value of arteriography, 811 
, Rooholamini SM, Faunce HF: 

Unilateral rheumatoid arthritis: pro- 
tective effect of neurologic deficits 
(c), 299 

Yogi Y, see Kimura K 

Yokota K, see Fujino M 

Youker JE, see Dodds WJ 


Zaki A, see Gerzof SG 
Zelch MG, see Haaga JR 
Zornoza J, Cangir A, Green B: Hyper- 


trophic osteoarthropathy associated 
with nasopharyngeal carcinoma 
(c), 679 


, see Carnovale RL 
—___ , see Green B 
Zucker SM, see Arcomano JP 
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Index Key: a = abstract; c 


Most radiologic subjects deal with disease conditions of 
a body part or region, and methods of diagnosis or treat- 
ment applicable to those parts. Accordingly, this index is 
primarily a list of anatomical parts, under which entries 
describing a disease or method are listed. Selected diseases 
are also indexed separately if they affect several body parts 
or are of frequent interest. Selected methods are likewise 
indexed separately. Specific applications are listed under 
body part. Abstracts of literature, book reviews, letters, 
and editorials are handled in the same manner. News items 
and books received are not indexed. 


Abdomen, see also pelvis; peritoneum; under specific diseases 
and organs 
Amputated ovary causing calcification (a), 1053 
Angiography in chronic celiac-mesenteric vascular insuf- 
ficiency (a), 353 
CT detection and aspiration of abscesses, 465 
Diagnosis of right subphrenic abscess (a), 357 
Neonatal ascites, 961 
Small bowel follow-through examination in diagnosis of celiac 
disease (a), 706 
Radionuclide and ultrasound assessment of masses in child- 
ren, 773 
Tolerance modification and responses to irradiation (a), 358 
Venous structures as seen by ultrasound, 657 
Abscess 
CT detection and aspiration of, 465 
Liver-lung scan in diagnosis (a), 357 
Accelerators, see therapeutic radiology, technique 
Achalasia, see stomach 
Acinus, see lungs 
Acrocephalosyndactyly, see bones; skull, abnormalities 
Acrodystosis, coinciding with pseudohypoparathyroidism and 
pseudo-pseudohypoparathyroidism, 95 
Addison’s disease, see adrenals 
Adenoma, see under individual organs and regions 
Adrenals, percutaneous aspiration of cysts, 1013 
Amebiasis, radiography of invasive colonic, 935 
American Roentgen Ray Society 
President's invitation to annual meeting, Boston, 1977, 887 
Scientific exhibits, 1976, 340 
Secretary's report, 1976, 339 
Section on Instruction, 1088 
Aneurysm, see also under individual artery; aorta; heart 
Aortic, causing liver scan defects (c), 516 
Bilateral extracranial vertebral artery (c), 324 
Catheter tamponade for ruptured abdominal, 31 
Cerebral hamartoma mimicking fusiform (c), 1049 
Detection of left ventricular, by echocardiography (c), 1071 
Interruption of aorta in Noonan’s syndrome (a), 352 
Intracranial, evaluation by CT (a), 881 
Mucocutaneous lymph node syndrome (a), 353 
Multiple aortic, in polychondritis (a), 353 
Mycotic, of mitral valve complicating aortic valve endocard- 
itis (c), 308 
Obstructive jaundice due to mycotic aneurysm of hepatic 
artery (c), 143 
Popliteal artery, diagnosis by ultrasound (a), 883 
Pseudotumor of femur (c), 510 
Anger camera, see radionuclide imaging 
Angiocardiography, see angiography; coronary angiography 
Angiofibroma, juvenile nasopharyngeal (a), 356 
Angiography, see also coronary angiography; other procedures, 
diseases, and organs 
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case report; e = editorial; | — letter; t = technical note 


Diagnosis of tracheal-innominate artery fistula, 35 
Findings in miliary tuberculosis of liver (a), 536 
Guide wire thrombogenicity measured in dogs, 363 
Identification of meningeal branch of cerebral artery (c), 326 
Intraarterial steroid injection in ulcerative colitis (a), 159 
Angiography, technique 
Aortofemoral grafts (t), 328 
Balloon catheter with calibrated leak (a), 353 
Evaluation of arterial stenosis in renal transplantation 
th 330 
Intraarterial analgesia in peripheral arteriography, 737 
Micro-balloon catheter for superselective, and therapeutic 
occlusion, 225 
New power injector, 381 
Polarized projection of stereo cerebral angiograms for audi- 
ence viewing, 231 
Transcatheter occlusion of abdominal tumors (a), 159 
Angioma, see also individual organs 
Malignant arteriographic appearance of angiolipoma (c), 697 
Ankle, unstable fractures in athletes (a), 1074 
Ankylosis, hip involvement in ankylosing spondylitis (a), 162 
Antrum, see stomach 
Annual report, AJR, one year later (e), 156 
Aorta 
Aneurysms in polychondritis (a), 353 
Catheter tamponade for ruptured abdominal aneurysm, 31 
Echocardiographic studies of abnormalities in coarctation of 
(a), 165 
Internal mammary arteries: collateral channel in infrarenal 
occlusion (c), 485 
Interruption of, in Noonan’s snydrome (a), 352 
Left ventricular stroke volume influence on aortic root 
motion (a), 165 
Unexpected findings in ultrasonic aortography, 273 
Appendix 
Gas-filled, lack of diagnostic specificity, 209 
Normal and abnormal development of (a), 1073 
Aqueduct of Sylvius, see brain 
Aqueduct, vestibular, see ear 
Atrium, see heart 
Arachnoid, see brain, meninges 
Arter(y)ies, see also angiography; arteriosclerosis; embolism: 
thrombosis; under specific blood vessels, organs, and regions 
Angiography in chronic celiac-mesenteric vascular insuf- 
ficiency (a), 353 
Angiography through aortofemoral grafts (t), 328 
Arteriography in polyarteritis nodsa (a), 353 
Arteriography of peripheral hemangiomas (a), 876 
Autologous blood clot embolization (a), 531 
Bilateral extracranial vertebral aneurysms (c), 324 
Cardiovascular abnormalities in Marfanoid hypermobility 
syndrome (a), 159 
Coronary artery bypass anatomy, 395 
Developing proximal end of femur (a), 880 
Femoral, anteroposterior arteriograms of stenosis (a), 1071 
Frontal chest film in transposition complexes (a), 531 
Hepatic, obstructive jaundice due to mycotic aneurysm of 
(c), 143 
Mammary, collateral channel in infrarenal aortic occlusion 
(c), 485 
Mesenteric, embolic control of hemorrhage (c), 1041 
Monckeberg’s arteriosclerosis (a), 531 
Peripheral disease: alternatives to angiographic assess- 
ment, 385 
Pharmacoangiographic manipulation of renal collateral blood 
flow (a), 876 
Radiography of intraaortic counterpulsation balloon, 915 
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Rectgis sheath hematoma: ultrasonographic diagnosis, 283 
Relative effects of intra-arterial and intra-venous vasopressin 
infusion (a), 160 
Rupture of ovarian, with retroperitoneal hemorrhage (c), 695 
Transcathete: embolization of bronchial, for control of massive 
hemoptysis (c), 302 
Arteries, cerebral 
Radiographic anatomy of accessory meningeal (a), 709 
Anomalous internal carotid-posterior cerebral artery circu- 
lation: congenital incomplete circle of Willis (c), 153 
Cerebral cortical, in epidural hematoma (a), 534 
Arteries, renal 
Biplane arteriography of arterial stenosis in renal trans- 
plants (t), 330 
Calcification in renal disease (a), 533 
Intraluminal obliteration in kidney tumors (a), 533 
Arteriosclerosis, see also under specific blood vessels 
Monckeberg’s (a), 531 
Arthritis, see also spine; under individual joints 
Carpal, with ankylosis in Still's disease (a), 162 
Destructive arthropathy in chondrocalcinosis artic- 
ularis (a), 162 
lodinated fibrinogen uptake in detecting deep vein thrombosis 
(a), 534 
New observations in Charcot’s joint, 807 
Osteitis deformans of hip joint, 601 
Pyogenic, of sacroiliac joint (a), 534 
Radiology of total knee replacement (a), 534 
Subchondral cysts in, 799 
Tilt deformity of femoral head, poor indicator of previous 
epiphysiolysis (a), 708 
Unilateral rheumatoid, protective effect of neurologic deficits 
(c), 299 
Arthrography, see also under specific joints 
Discoid lateral meniscus, 993 
Discoid medial meniscus (a), 1074 
Lateral meniscus, 181 
Meniscal lesions and patellar chondropathy (a), 708 
Asbestos, pleural calcifications after exposure to (a), 352 
Ascites 
Liver and visualization of differences in soft-tissue densities 
(a), 710 
Neonatal, 961 
Aspergilloma, paranasal sinuses, cause of proptosis (a), 1076 
Aspirin, ultrastructural changes in gastric mucosa (a), 533 
Astrocytoma, see brain, neoplasm; glioma 
Atlas and axis, see spine; neck 
Atomic bomb and atomic energy, see radiation 
Atrial septal defect, see heart, abnormalities 
Atropine, cholangiography in dogs (a), 1072 
Auditory canal, see ear 


Bacteremia, barium enema and, 207 
Basal cell nevus syndrome, see bone 
Bile ducts, see also gallbladder; cholangiography; under acces- 
sory digestive organs 
Arteriographic anatomy of (a), 531 
CT of, 765 
Dilatation, due to anomalous pancreaticobiliary ductal 
union, 571 
Diverticulum simulating choledochal cyst (c), 318 
Duodenoscopic sphincterotomy and gallstone 
(a), 1072 
Incompetence of sphincter of Oddi in newborn (c), 861 
Obstruction of common bile duct after exploration (a), 161 
Percutaneous replacement of biliary T tube (t), 869 
Retrograde intrahepatic cholangiogram: radiography in intra- 
hepatic disease, 45 
Serial scintigraphy of choledochal cyst, 769 
Visualization, percutaneous transhepatic versus endoscopic 
retrograde cholangiography (a), 877 


removal 
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Biliary tract, see bile ducts; gallbladder; liver 
Bladder, see also urinary tract; urography 
Radiography of ileocecocystoplasty, 81 

Bone, see also under individual bones and diseases 
Adductor avulsive injuries near symphysis pubis (a), 162 
Ankle fractures in athletes (a), 1074 
Bowing fractures of forearm in children, 981 
Calcification and ossification within orbit (a), 882 
Correlative study of zygomatic complex fracture, 235 
Chronic hypertrophic polypoid rhinosinusitis (a), 356 
Diagnosis of metastasis by thermography (a), 163 
Entrapment of median nerve in elbow after dislocation 
(a), 533 
Fracture of tibial tubercle (a), 1074 
Generalized cortical hyperostosis (a), 881 
Lesions, detection with CT image manipulation (t), 332 
Limb defects in amniotic band syndrome (a), 709 
Mineral measurement debated (l), 526 
Myositis ossificans, value of arteriography, 811 
Osteonecrosis after renal transplantation, 985 
Pelvic fractures in children (a), 879 
Quantification of mineralization using CT (a), 533 
Radiography and histology of lamellated periosteal re- 
actions, 85 
Radiography of iliac marrow biopsy, 597 
Radiogrammetry of cortical (a), 1073 
Unilateral rheumatoid arthritis: protective effect of 
neurologic deficits (c), 299 
Vertebral end-plate depression, 599 
Bone, developmental abnormalities 
Dyggve-Melchoir-Clausen syndrome, 107 
Jansen’s metaphyseal dysostosis (a), 1076 
Long and short bone campomelic syndromes (a), 163 
Osteochondritis dessecans complicating Legg-Perthes 
disease (a), 880 
Osteopetrosis in mother and fetus (a), 535 
Progeria in siblings (a), 710 
Radiologic sign for diagnosis of Turner’s syndrome (a), 882 
Spondylometaphyseal dysplasia, 89 
Unilateral arch hypertrophy with spinous process tilt (a), 879 
Bone, metabolic abnormalities 
Acrodysostosis with pseudohypoparathyroidism and pseudo- 
pseudohypoparathyroidism, 95 
Multiple brown tumors in renal failure and secondary hyper- 
parathyroidism (c), 131 
Neuronopathic Niemann-Pick disease (a), 1077 
Primary hyperparathyroidism presenting with acute para- 
plegia (c), 674 
Radiography of pseudogout (a), 162 
Bone, neoplasm 
Chondroblastoma of calcaneus, 613 
Combination chemotherapy and radiation for Ewing's sar- 
coma (a), 1079 
Hypertrophic osteoarthropathy associated with nasopharyn- 
geal carcinoma (c), 679 
Osteoblastic metastases from intracranial glioma (c), 321 
Primary osteosarcoma of skull (a), 708 
Radiography of macrodystrophia lipomatosa, 101 
Sclerotic osteogenic sarcoma of childhood (a), 534 
Unicameral cyst in a rib (c), 1058 
Bone, radionuclide studies 
Scintigraphy in renal osteopathy (a), 1077 
Solitary scan abnormalities with extraosseous malignancies 
(a), 884 
99M Tc in imaging (a), 165 
Quantitative assessment of femoral head activity (a), 538 
Book reviews 
Administration of radiology department, 714 
Advances in cerebral angiography, 359 
Ankylosing spondylarthritis, 715 
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An atlas of normal radiographic anatomy, 167 
The brain and the eye, atlas of tumor radiology, 542 
Cancer in children, clinical management, 1083 
Complications in diagnostic radiology, 1082 
Computer applications in radiation oncology, 1082 
Determination of absorbed dose in a patient irradiated by 
beams of x-rays or gamma rays in radiotherapy pro- 
cedures, 1084 
Diagnostic ultrasonics. Principles and use of instruments, 360 
Dynamic radiology of the abdomen, 715 
Effects of skull upon spatial and temporal distribution of gen- 
erated and reflected ultrasonic beam 1081 
Esophageal hiatus hernia: rationale and results of anatomic 
repair, 542 
Exercises in diagnostic radiology, 715 
Fundamental aspects of medical thermography, 167 
High-energy photons and electrons: clinical applications in 
cancer management, 715 
Introduction to the principles of diagnostic ultrasound, 167 
Lung cancer: natural history, prognosis, and therapy, 1083 
Lymphatic dissemination of bone and soft tissue sar- 
comas, 716 
Nuclear medicine and ultrasound, 541 
Nuclear ophthalmology, 714 
The physical aspects of radioisotopic organ imaging, 167 
Practical radioimmunoassay, 541 
Radiation protection for radiologic technologists, 1081 
Radioisotopes in radiodiagnosis, 541 
Radiologie de l'appareil digestif opéré, 1083 
Radiology of renal failure, 359 
Radiopharmacy, 541 
Radiotherapy in modern clinical practice, 168 
Speak to me in nuclear medicine, 359 
The spine. A radiological text and atlas, 168 
A survey of images of a phantom produced by radioisotope 
scanners and cameras, 543 
Tomography: physical principles and clinical applications, 1081 
Tumors of the thymus, 2nd series, fascicle 13, 543 
Ultrasonic techniques in angiology, 714 
Ultrasound in medical diagnosis, 1082 
Bowel, see colon; intestine; gastrointestinal tract 
Brachytherapy, see therapeutic radiology, technique 
Brain, see also computed tomography, cranial; cisternography; 
meninges; sella turcica 
Angiographic identification of meningeal branch of posterior 
cerebral artery (c), 326 
Anomalous internal carotid—posterior cerebral artery circula- 
tion: congenital incomplete circle of Willis (c), 153 
Cerebellopontine cisterns, anatomic variants and significance 
in cisternography (a), 880 
Clinical significance of pneumographic cerebellar atrophy 
(a), 1076 
CT of ventricular hemorrhage in prematurity, 971 
Computer subtraction in regional cerebral blood-volume 
measurements (a), 535 
Contrast enhancement of infarcts in CT (a), 535 
Evaluation of intracranial aneurysms by CT (a), 881 
Injury to cerebral blood vessels in drug abuse (a), 704 
Intracranial calcification mimicking Sturge-Weber syndrome 
(a), 710 
Micro-balloon catheter for superselective angiography and 
therapeutic occlusion, 225 
Polarized projection of stereo cerebral angiograms for audi- 
ence viewing, 231 
Radiographic anatomy of meningeal artery (a), 709 
Reliability of cranial CT, 795 
Ventricular size following head injury (a), 709 
Brain, cysts, see brain, neoplasm; computed tomography, cranial 
Brain, neoplasm 
Cerebellopontine tumors diagnosed (a), 1076 


Cerebral cortical arteries in epidural hematoma (a), 534 
Comparison of CT and radiography in intracranial tumors 
(a), 534 
Delineation of pituitary adenomas by angiotomography 
(a), 1075 
Epidermoid tumors diagnosed by CT (c), 504 
Fat-fluid level in intracranial epidermoid cyst (c), 502 
Hamartoma mimicking fusiform aneurysm (c), 1049 
Intracranial cavernous angioma, 653 
Intraventricular fat-fluid level secondary to dermoid cyst 
rupture (c), 500 
Irradiation of tumors in region of pineal body (a), 539 
Radionuclide imaging and CT in detecting tumors (a), 1078 
Brain, radionuclide imaging 
CT and, in detecting tumors (a), 1078 
Scanning of patients with recurrent breast cancer (a), 884 
Breast 
Fat necrosis following reduction mammoplasty (c), 508 
Odontoid fractures in metastatic carcinoma, 817 
Round nipple shadow (a), 704 
Breast, neoplasm, diagnosis 
Brain scanning patients with (a), 884 
Breast patterns (I), 703 
Clinically and mammographically occult tumors, 403 
Dose reduction in xeroradiography, 821 
Mammographic-sonographic breast mass, 409 
Menopausal estrogens and (a), 356 
Needle localization of nonpalpable lesions (a), 882 
Reappraisal of breast patterns as risk index, 547 
Thermographic patterns of (a), 882 
Ultrasound in normal, benign and malignant tissue (a), 163 
Xeroradiographic appearances of uncommon malignant neo- 
plasms (a), 1077 
Breast, neoplasm, therapy 
Calcification after irradiation, 1021 
Inflammatory carcinoma of (a), 539 
Calcification after irradiation, 1021 
Inflammatory carcinoma of (a), 539 
New trends in treatment of breast cancer at Institute of 
Milan, 287 
Breast, radiography, see mammography 
Bronchi, flexible fiberoptic bronchoscopy (a), 352 
Brucellosis, unique calcification in (c), 135 
Budd-Chiari syndrome, renal cell carcinoma presenting as 
(c), 140 
Burns, radiography of pulmonary complications, 441 
Bursa, see under specific joints 
Busulfan, fatal radiation pneumonia following subclinical in- 
jury, 15 


Calcaneus, radiographic features of chondroblastoma, 613 

Calcification, see under specific diseases, organs, and regions 

Cancer, see neoplasms; therapeutic radiology; radiobiology: 
under specific organs and regions 

Cataracts, see eye 

Cathartics, see colon 

Cauda equina, see spinal cord 

Cavography, see venae cavae 

Cecum, see colon 

Cephalhematoma, see skull 

Cerebellopontine angle, see brain 

Cerebral angiography, see brain, neoplasm; under specific 
blood vessels 

Cerebral blood vessels, see brain; arteries; veins 

Cervix, see uterus 

Charcot’s joint, new observations, 807 

Chemotherapy, see also under individual drugs 

Combined with radiation therapy for Ewing’s sarcoma 
(a), 1079 
Irradiation and combination chemotherapy for children with 

neuroblastoma (a), 1079 
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Secored-look operation in ovarian carcinoma (a), 538 
Methotrexate-induced pneumonitis (a), 704 
Chloroquine, see chemotherapy 
Chlorambucil, treatment of relapsing nephrotic syndrome 
(a), 536 
Cholangiography, see also bile ducts; gallbladder 
Anticholinergic drugs in dogs (a), 1072 
lodipamide and iodoxamate: bolus and infusion cho- 
langiography, 931 
Obstruction of common bile duct after exploration (a), 161 
Percutaneous transhepatic versus endoscopic retrograde 
(a), 877 
Spot filming using pneumatic compression (t), 334 
Transcystic duct operative (a), 878 
Value of delayed radiographs on intravenous (a), 1072 
Value of fatty meal in (a), 161 
Cholangitis, see bile ducts 
Cholecystitis, see gallbladder 
Cholecystography, see also cholangiography; gallbladder 
Ultrasonic, comparison with radiographic techniques (a), 883 
Choledochal cyst, see bile ducts 
Cholografin, see cholangiography; iodipamide 
Chondroblastoma, see bone, neoplasm 
Chondrocalcinosis articularis, destructive arthropathy in (a), 162 
Choroid plexus, see brain 
Chromic phosphate, instillation in malignant pericardial 
effusion, 639 
Chromosome, sex, abnormal basal angle of skull in aber- 
rations (a), 709 
Cisternography 
Cerebellopontine tumors diagnosed by tomography following 
cisternography (a), 1076 
Significance of anatomic variants of cerebellopontine cisterns 
in (a), 880 
Cobalt-60 
Therapy units, dose measurements in build-up region (a), 712 
Treatment of cancer of tonsillar region (a), 712 
Colitis 
Intraarterial steroid injection in ulcerative colitis (a), 159 
Intramural barium in ischemic colitis (a), 355 
Collagen disease, radiologic findings in esophagus (a), 354 
Collimators, see radiography, apparatus and equipment 
Colon, see also gastrointestinal tract; colitis 
Bacteremia and barium enema, 207 
Cancer, epidemiological survey (a), 355 
Crohn's disease (a), 355 
Histoplasmosis causing ileocolitis (c), 692 
Intussusception in twins (a), 881 
Ischemic, associated with sigmoid volvulus, 591 
Megacolon associated with celiac sprue: case reports and 
review, 65 
Normal and abnormal development of appendix (a), 1073 
Retrograde prolapse of ileocecal valve, 755 
Segmental polypoid lipomatosis of (c), 858 
Sigmoid, blunt trauma involving rectum and (a), 877 
Splenic flexure, renal ultrasound artifact, 115 
Suture granuloma simulating carcinoma (c), 856 
Transverse colon volvulus, 69 
Transverse, in pancreatitis, 943 
Yersinia enteritis and enterocolitis (a), 1073 
Colon, radiography 
Colon cleansing regimens, 57 
Double contrast studies (l), 874 
Neonate colon, 61 
Radiography of invasive amebiasis, 935 
Rectosigmoid double contrast examination (t), 519 
Screening for cancer (a), 354 
Colonoscopy, see endoscopy 
Computed tomography 
Axial CT in chronic seizure disorders (a), 881 


Calibration and response of EMI scanner (a), 1080 
Detection of pulmonary nodules by CT, 267 
Diagnosis of atlas fracture (c), 688 
EMI general purpose scanner (a), 1077 
EMI scanner demonstrating node enlargement (a), 1077 
Image manipulation in detection of bone lesions (t), 332 
Measurement of effective atomic number and electron density 
(a), 1080 
Quantification of bone mineralization (a), 533 
Tampon use to enhance vaginal localization (t), 1064 
Variation of ACTA scanner numbers with physical properties 
of scanned material (a), 540 
Computed tomography, abdominal 
Abdominal abscess aspiration, 465 
Adipose masses, 1007 
Biliary disease, 765 
Chest and abdomen, recognition of vertebral abnormalities 
(a), 707 
Combined with ultrasound assessment of abdominal masses 
in children, 773 
Comparison with ultrasound in unusual pelvic masses 
(a), 710 
Liver, 579 
Pancreas (a), 160 
Paraaortic lymph node disease, 759 
Pyelography and percutaneous nephrostomy, 621 
Computed tomography, cranial 
Angiography in subarachnoid hemorrhage (a), 535 
Comparison with radiography in intracranial tumors (a), 534 
Computer subtraction in regional cerebral blood-volume 
measurements (a), 535 
Considerations in use of contrast media for (a), 880 
Contrast enhancement of cerebral infarcts (a), 535 
Diagnosis of epidermoid tumors (c), 504 
Diagnosis of posterior fossa extraaxial cyst, 431 
Evaluation of intracranial aneurysms (a), 881 
Evaluation of malignant glioma (a), 709 
Intracranial cavernous angioma, 653 
Meningiomas (a), 1075 
Orbital pseudotumor (a), 162 
Radionuclide imaging combined with, in detecting tumors 
(a), 1078 
Reliability of, 795 
Ventricular hemorrhage in prematurity, 971 
Versus radiography (e), 873 
Computers 
Assisted radiology management systems: principles derived 
from experience (e), 524 
Computerized radiographic reporting, 825 
Exposure system (a), 166 
Generation of high-energy x-ray dose distributions (a), 539 
Radiological and computer diagnoses in small bowel examin- 
ations in children (a), 532 
Contrast media, see also individual media 
Bradycardia and hypotension following use of intravenous 
(a), 709 
Computer subtraction in regional cerebral blood-volume 
measurements (a), 535 
Considerations for use in computed cranial tomog- 
raphy (a), 880 
Double-blind comparison of meglumine iodamide and Renog- 
rafin-6O for excretory urography, 211 
Enhancement of cerebral infarcts in CT (a), 535 
Enzymatic evidence of tubular damage after renal angio- 
graphy (a), 1073 
Lumbar myelography with metrizamide (a), 1076 
Metrizoic acid used in cardiac angiography (a), 1071 
Toxicity of ionic and nonionic contrast media in mice (a), 356 
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Coronary angiography 
Left ventricular size, chest film and angiographic correl- 
ation, 367 
Takayasu’s arteritis (c), 488 
Coronary arteries 
Aortocoronary bypass grafting in a child with obstruction 
(a), 531 
Bypass anatomy, 395 
Correlative study of, from right sinus of Valsalva, 257 
Echocardiography of (a), 164 
Mucocutaneous lumph node syndrome (a), 353 
Myocardial bridging and milking effect of left anterior de- 
scending (a), 352 
Corpus callosum, see brain 
Cowper’s duct, see urethra 
Craniopharyngioma, see brain, neoplasm 
Crohn's disease 
Colon (a), 355 
Comparison of radiography, angiography and endoscopy 
in (a), 160 
Endoscopic features (a), 355 
Indications for surgery (a), 706 
Radiologic and endoscopic diagnosis of gastric erosions 
(a), 706 
Cushing's syndrome, pituitary fossa in (a), 709 
Cyanoacrylate occlusion of renal arteriovenous fistula (c), 663 
(erratum, 1086) 
Cystic fibrosis, gallbladder disease in, 953 
Cystography, see bladder; radiography 
Cystourethrography, see bladder: radiography; urethra 
Cysts, see under organs and regions 


Deafness, see ear 
Delta scanner, see computed tomography 
Diabetes, vascular lesions in transplanted kidney (a), 876 
Diaphragm, inadequacy of peritoneal lavage in diagnosing 
rupture of (a), 882 
Diphosphonate, see also under organs and regions scanned 
Treatment of Paget's disease (a), 708 
Diverticulitis, see colon 
Doppler ultrasound, see ultrasound 
Dosimetry 
'37Cs sources with Fletcher-Suit gynecological applicator 
(a), 539 
Dose measurements in the build-up region for Cobalt-60 
therapy units (a), 712 
Down’s syndrome, fetal cervical hyperextension in breech 
presentation (a), 536 
Drugs, abuse, cerebral microvascular injury in (a), 704 
Ductus arteriosus, see heart, abnormalities 
Duodenum, see also gastrointestinal tract: intestine; peptic ulcer 
Control of hemorrhage with cyanoacrylate (a), 531 
Double-blind evaluation of glucagon and propantheline bro- 
mide for hypotonic duodenography, 57 
Hyosine-N-butylbromide as relaxant in tubeless duoden- 
ography (a), 706 
Incompetence of sphincter of Oddi in newborn (c), 861 
Invasion of, by carcinoma of stomach, 201 
Pyloroduodenal deformity in omphalocele, 957 
Sonographic and angiographic features of duplication cyst 
(c), 863 
Dura mater, see meninges 
Dwarfism, long and short bone compomelic syndromes (a), 163 
Dyggve-Melchior-Clausen syndrome, 107 
Dysplasia, spondylometaphyseal, 89 


Ear 
Protruding jugular bulb presenting as middle ear mass (c), 685 
Radiologic-anatomic study of neanderthal man (a), 163 
Echocardiography, see heart, ultrasound 
Echinococcosis, see under organs and regions 





Editorials ji 
Computed tomography versus skull radiography, 873 
Computer-assisted radiology management systems: principles 

derived from hard experience, 524 
Detection of hemoperitoneum, 337 
Low dose radiography in pediatric radiology, 1066 
One year later, 156 
Persistence of fetal circulation, 1067 
Problems and joys in radiology, 177 
Radiologist: doctor's doctor or patient's doctor, 702 
Effusion, see under region 
Electron beam therapy, see therapeutic radiology 
Electronic imaging, see radiology; radiography 
Embolism, see also thrombosis 
Autologous blood clot (a), 531 
Control of duodenal hemorrhage with cyanoacrylate (a), 531 
Control of hemobilia by angiographic embolization (e) 672 
Control of superior mesenteric artery hemorrhage (c), 1041 
Cyanoacrylate occlusion of renal arteriovenous fistula (c), 663 
(erratum, 1086) 

Lymphangiography complications in the elderly, 43 

Management of postbiopsy hemobilia with arterial emboli- 
zation (c), 668 

Paradoxical, diagnosis and pathophysiology of (a), 876 

Pulmonary, and renal vein thrombosis complicating glomerul- 
onephritis, 447 

Pulmonary, Xe ventilation studies in detection of (a), 165 

Therapeutic embolization in management of gastrointestinal 
bleeding (a), 160 

Transcatheter therapeutic arterial embolization (a), 160 

Embolization 

Alterations in gastric physiology from vasopressin infusion 
(a), 160 

Balloon catheter with calibrated leak (a), 353 

Gelfoam, in the liver causing renal infarction (c), 305 

Technique for superselective angiography and therapeutic 
occlusion, 225 

Transcatheter, of bronchial arteries for control of massive 
hemoptysis (c). 302 

Traumatic renal hemorrhage (c), 843 
Emphysema, see lungs 
EMI scanner, see computed tomography 
Encephalography, see brain 
Endoscopy 
Cholangiopancreatography and cytology in carcinoma, 747 
Comparative analysis of endoscopy and fluoroscopy in pedi- 
atrics, 53 

Comparison with radiography and angiography in Crohn's 
disease (a), 160 

Crohn’s disease of colon (a), 355 

Duodenoscopic sphincterotomy and gallstone removal 
(a), 1072 

Evaluation of gastric ulcerations (a), 354 

Features of gastroduodenal Crohn's disease (a), 355 

Flexible fiberoptic bronchoscopy (a), 352 

Fulminant cholangitis and septicemia after (a), 533 

Heterotopic pancreas diagnosed by cannulation and duct 
study (c), 1044 

Malignant and benign lesions by retrograde pancreaticography 


(a), 161 
Retrograde cholangiopancreatography radiographic tech- 
nique (a), 532 


Retrograde intrahepatic cholangiogram: radiography in intra- 
hepatic disease, 45 
Retrograde versus percutaneous transhepatic cholangi- 
ography (a), 877 
Enteritis, see intestine 
Enterocolitis, see colon; intestine 
Ependymoma, see brain, neoplasm 
Epidermoids, see skull 
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Epithelim, sarcoma of, radiologic and pathologic manifest- 
ations, 1017 
Errata 
Cyanoacrylate occlusion of a renal arteriovenous fistula, Ker- 
ber et al. (128:663 -665, April 1977), 1086 
Cystic degeneration of popliteal artery, Schlesinger and Gottes- 
man (127:1043 - 1045, Dec 1976), 722 
Intracranial chondromas, Sarwar et al. (127:973-977, Dec 
1976), 722 
Esophagus 
Current concepts of motor function, 549 
Diffuse finely nodular lesions of, 563 
Feeding catheters in the pleural space, trauma to pharynx 
and esophagus, 19 
Herpes esophagitis, studied by air-contrast esophagography 
(c), 497 
Leiomyoma, angiographic characteristics (c), 479 
Perforations by obturator airways (a), 159 
Radiation damage in mice (a), 358 
Radiation therapy for carcinoma of (a), 165 
Radiography of lymphoma, 751 
Radiologic findings in collagen disease (a), 354 
Reflux esophagitis (a), 354 
Retention cysts (c), 495 
Steerable catheter for intubing patients with Zenker’s diver- 
ticulum (a), 355 
Thickening of posterior tracheal stripe: sign of carcinoma 
(a), 1070 
Ewing's sarcoma, see bone, neoplasm 
Extremities see under names of bones and joints 
Eyes, effectiveness of lead lenses in reducing radiation exposure 
(a), 540 


Face 
Correlative study of zygomatic complex fracture, 299 
Maxillary-facial abnormalities assessed (a), 884 
Falx cerebri, see meninges 
Fat, relationship to coronary heart disease in males (a), 1076 
Femur 
Arterial supply of developing proximal end of (a), 880 
Aseptic osteonecrosis of femoral head (a), 355 
Pseudoaneurysm of (c), 510 
Quantitative assessment of femoral head activity (a), 538 
Fetus, see pregnancy; radiation, injurious effects; radiobiology 
Fibrosis, see fibrosis, cystic; and under organs and regions 
Fistula, see also organs 
Angiographic diagnosis of tracheal-innominate artery 
fistula, 35 
Cholecystoduodenal, clinical and roentgen manifestations 
(a), 532 
Fontanelle, see skull 
Fossa, pituitary, see sella turcica 
Fractionation, see dosimetry; radiobiology; therapeutic 
radiology 
Fractures, see under individual bones 


Gallbladder, see also bile ducts; cholecystography 

Clinical and roentgen manifestations of cholecystoduodenal 
fistula (a), 532 

Disease in cystic fibrosis, 953 

Gray scale ultrasonic and radiographic cholecystography 
compared (a), 537 

Pathophysiology of gallstone pancreatitis (a), 1072 

Radiology of acalculous disease (a), 877 

Retrograde cholangiopancreatography radiographic tech- 
nique (a), 532 

Spot filming using pneumatic compression (t), 334 

Transcystic duct cholangiography (a), 878 

Value of delayed radiographs on intravenous cholangiography 
(a), 1072 
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Value of fatty meal in cholecystography (a), 161 
Gardner’s syndrome, gastric and small bowel polyps in (a), 706 
Gastrointestinal tract 
Advantage of intraarterial vasopressin infusion, 733 
Assessment of double contrast radiology (a), 1072 ° 
Ceroidosis (|), 874 
Comparative analysis of endoscopy and fluoroscopy in pedi- 
atrics, 53 
Development of (a), 354 
Double contrast examination of small bowel (a), 354 
Endoscopy in gastroduodenal Crohn's disease (a), 355 
Gas-filled appendix: lack of diagnostic specificity, 209 
Gastric and small bowel polyps in Gardner’s syndrome 
(a), 706 
Indications for surgery in Crohn's disease (a), 706 
Megacolon associated with celiac sprue, 65 
Plain films in bleeding, 437 
Radiological and computer diagnoses in examinations in 
children (a), 532 
Radiologic manifestations of taenia saginata infestation 
(c), 493 
Radionuclide imaging of infarction in dogs (a), 357 
Therapeutic embolization in management of bleeding (a), 160 
Transcatheter therapeutic arterial embolization (a), 160 
Turn onto your back, please (t), 871 
Gelfoam, see embolism 
Genitals, see individual organs 
Genitourinary tract, see urinary tract; urography; and individual 
organs 
Glioblastoma, see brain, neoplasm 
Glioma 
CT in evaluation of (a), 709 
Intracranial, osteoblastic metastases from (c), 321 
Glucagon, double-blind evaluation of, and propantheline bromide 
for hypotonic duodenography, 197 
Goiter, see thyroid 
Gonadoblastoma, see ovary 
Granuloma 
Suture, simulating recurrent carcinoma (c), 856 
Wegener's granulamatosis, arteriographic findings (I), 874 
Grafts, angiography through aortofemoral (t), 328 
Grave's disease, see thyroid 
Gynecology, see ovary; uterus 


Head, tumor persistence as a predictor of outcome after radi- 
ation (a), 711 
Heart, see also arteries; coronary angiography; coronary arter- 
ies; embolism; pericardium 
Assessment of total volume and specific chamber size, 375 
Cardiopulmonary dimensions: stability over a long 
period, 239 
Ejection fraction calculation (a), 876 
Experimental mycardial contusion, 1039 
Left atrial appendage in rheumatic disease (a), 705 
Left ventricular size, chest film and angiographic cor- 
relation, 367 
Left ventricular stroke volume influence on aortic root 
motion (a), 165 
Mycotic aneurysm of mitral valve (c), 308 
Myocardial bridging and milking effect of coronary artery 
(a), 352 
Normal mitral and aortic valve discontinuity (a), 704 
Pericardial effusion, new sign in children, 23 
Prolapsed mitral leaflet syndrome (a), 875 
Radiography of intraaortic counterpulsation balloon, 915 
Relationship of body fat to coronary disease in males 
(a), 1076 
Transmural and nontransmural myocardial infarction (a), 875 
Heart, abnormalities 
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Anatomic causes of pulmonary stenosis in complete transpo- 
sition of great vessels (a), 705 
Angiocardiography of corrected tetralogy of Fallot, 243 
Angiocardiography of obstructing muscular bands of right 
ventricle, 249 
Cardiovascular abnormalities in Marfanoid hypermobility syn- 
drome (a), 159 
Closure of ductus arteriosus in premature infants by inhi- 
bition of prostaglandin synthesis (a), 705 
Correlative study of single coronary artery from right sinus of 
Valsalva, 257 
Frontal chest film in transposition complexes (a), 531 
Interruption of aorta in Noonan’s syndrome (a), 352 
Persistent transitional circulation in infants (a), 159 
Persistence of fetal circulation (e), 1067 
Radiography of congenital complete block (a), 1071 
Radiography of persistent fetal circulation, 781 
Ventricular septal defects: lesions and complications, 629 
Heart, radionuclide studies 
Experimental myocardial contusion, 1039 
False left ventricular aneurysm with radioisotope imaging 
(a), 353 
Thallium 201 chloride uptake in tumors, complication in 
scintigraphy (a), 711 
Heart, ultrasound 
Assessment of mitral stenosis (a), 1070 
Detection of left ventricular aneurysm (a), 1071 
Echocardiographic assessment of cardiac compensation 
(a), 353 
Echocardiographic assessment of disease (a), 711 
Echocardiographic assessment of mitral stenosis (a), 1070 
Echocardiographic studies of abnormalities in coarctation 
of aorta (a), 165 
Echocardiography and angiographic correlation of mitral 
valve prolapse (a), 883 
Echocardiography of abnormal septal motion (a), 164 
Echocardiography of cardiac valves in pericardial effusion 
(a), 352 
Echocardiography of interatrial septum (a), 1070 
Echocardiography of ventricular septal defect (a), 164 
Helminthiasis, radiologic manifestations of taenia saginata 
infestation (c), 493 
Hemangiomas, arteriography of peripheral (a), 876 
Hemorrhage, see under disease, organs, and systems 
Hemochromatosis transfusion, radiodense liver in (c), 316 
Hepatoma, see liver; neoplasms 
Herpes 
Esophagitis, studied by air-contrast esophagography (c), 497 
Simplex, gastroesophageal involvement in (a), 354 
Hip 
Improved methods for radiographic evaluation in arthroplasty 
(a), 1075 
Involvement in ankylosing spondylitis (a), 162 
Osteitis deformans of joint, 601 EN, E 
Osteochondritis dissecans complicating Legg-Perthes disease 
(a), 880 
Radiological demarcation of cemented sockets in replace- 
ment (a), 1074 
Subchondral cysts in arthritis, 799 
Tilt deformity of femoral head, poor indicator of previous 
epiphysiolysis (a), 708 
Hippuran, model for transport and distribution of (a), 884 
Histoplasmosis causing ileocolitis (c), 692 
Hodgkin’s disease, see also lymphoma 
Pregnancy after oophoropexy and nodal irradiation (a), 1079 
Radiation therapy in pregnancy (c), 666 
Holt-Oram syndrome, see bone; heart, abnormalities 
Hormone 
Epinephrine and norepinephrine and adrenergic mediation of 
smoking (a), 876 


Menopausal estrogens and breast cancer (a), 356 e 
Humerus, cortical defect at pectoralis major insertion (c), 677 
Hydatidiform mole, see uterus 
Hydromyelia, see spinal cord 
Hyosine-N-butylbromide (Buscopan), a relaxant in tubeless duo- 

denography (a), 706 
Hyperalimentation, extravasation in infant, 419 
Hyperinsulinism, see pancreas 
Hyperparathyroidism, see parathyroid 
Hypertension, see also specific organs 

Relationship of body fat to coronary disease in males 

(a), 1076 
Hypoparathyroidism, see parathyroid 
Hypothalamus, see brain 
Hypotonic duodenography, see duodenum; radiography 
Hysterography, see uterus; radiography 
Hysterosalpingography, see uterus; radiography 


Ileum, see intestine 
Illeocecal valve, see colon 
Iliac, radiography of marrow biopsy, 597 
Imaging, see radiographs; radiography; radionuclide imaging 
Indomethacin, closure of ductus arteriosus in premature infants 
by prostaglandin synthesis inhibition (a), 705 
Innominate artery, angiography diagnosis of tracheal-innominate 
artery fistula, 35 
Insulinoma, see pancreas 
Intervertebral disc, see spine 
Intestine, see also appendix; duodenum; gastrointestinal tract 
Air in pelvicalyceal system after ureteroileostomy (c), 311 
Enterocolitis with pneumatosis in systemic lupus erythema- 
tosus and polyarteritis (a), 1072 
Experimental nonocclusive ischemia, 923 
Intestinal infarction in dogs (a), 357 
Radiography of illeocecocystoplasty, 81 
Small bowel follow-through examination in diagnosis of celiac 
disease (a), 706 
Yersinia enteritis and enterocolitis (a), 1073 
Intubation, steerable catheter use for patients with Zenker’s 
diverticulum (a), 355 
lodine and iodine compounds 
|-bromsulphalein serial scintigraphy of choledochal cysts, 769 
lodinated fibrinogen uptake in arthritis in detecting deep vein 
thrombosis (a), 534 
lodipamide compared with iodoxmate: bolus and infusion 
cholangiography, 931 
l-125 fibrinogen uptake in arthritis in detecting deep vein 
thrombosis (a), 534 
|-125 therapy in Graves’ disease (a), 1078 
l-rose bengal scanning and clearance ratios in jaundiced 
patients (a), 706 
l-rose bengal serial scintigraphy of choledochal cysts, 769 
Islands of Langerhans, see pancreas 


Jaundice 
Fulminant cholangitis and septicemia after cholangiography in 
patients with (a), 533 
l-rose bengal scanning and clearance ratios in patients with 
(a), 706 
Obstructive, due to mycotic aneurysm of hepatic artery 
(c), 143 


Keloids, see skin 

Kidney, see also urinary tract; urography; renal angiography 
Abnormalities in agnogenic myeloid metaplasia (a), 878 
Air in pelvicalyceal system after ureteroileostomy (c), 311 
Arterial calcification in renal disease (a), 533 
Bulbous splenic vein, a cause of renal pseudotumor (a), 161 


Chlorambucil treatment of relapsing nephrotic syndrome 
(a), 536 
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Compiication survey of cyst puncture, 723 
CT-guided antegrade pyelography and percutaneous 
nephrostomy, 621 
Crossed ectopia with renal dysplasia (c), 845 
Cyanoacrylate occlusion of arteriovenous fistula (c), 663, 
(erratum, p. 1086) 
Embolization in traumatic hemorrhage (c), 843 
Emergency percutaneous nephropyelostomy, 453 
Enzymatic evidence of tubular damage after angiography 
(a), 1073 
Estimation of glomerular size and number from radiographs 
(a), 707 
Function in the rat following irradiation (a), 712 
Glomerulonephritis complicated by renal vein thrombosis 
and pulmonary emboli, 447 
Infarction due to Gelfoam embolization in the liver (c), 305 
New method of percutaneous nephrostomy (a), 355 
Nonsurgical method of replacing lost loop nephrostomy 
tube (t), 699 
Percutaneous nephrostomy (a), 161 
Pharmacoangiographic manipulation of collateral blood flow 
(a), 876 
Post-traumatic renal scarring, 729 
Relating changes in renal length to changes in renal volume 
(a), 707 
Thyroid function and metabolic state in failure (a), 1078 
Kidney, neoplasm 
Choriocarcinoma metastasis (c), 1046 
Intraluminal obliteration of renal arteries (a), 533 
Metastasis in Paget's disease (c), 853 
Multiple brown tumors in renal failure and secondary hyper- 
parathyroidism (c), 131 
Percutaneous puncture of renal mass causing pneumothorax, 
451 
Radiographic findings in peripelvic plasmacytoma (c), 313 
Renal cell carcinoma after Wilms’s tumor, 77 
Renal cell carinoma as Budd-Chiari syndrome (c), 140 
Kidney, radionuclide studies, renal scan differentiation between 
rejection and acute tubular necrosis, 625 
Kidney, transplantation 
Biplane arteriography of arterial stenosis in renal transplants 
(t), 330 
Osteonecrosis following, 985 
Renal scan differentiation between rejection and acute tubular 
necrosis, 625 
Radiology of ex vivo renal perfusion and, 217 
Vascular lesions in diabetics (a), 876 
Kidney, ultrasound 
Abscess aspiration by ultrasound, 459 
Reappraisal of sonolescent masses (a), 537 
Splenic flexure, renal ultrasound artifact, 115 
Ultrasound of nonvisualizing kidney in pediatrics, 121 
Knee, see also semilunar cartileges 
Arthrography of discoid lateral miniscus, 993 
Artrography of lateral miniscus, 181 
Discoid medial meniscus (a), 1074 
Double-contrast arthrography in meniscal lesions and patellar 
chondropathy (a), 708 
Occult traumatic dislocation of patella (a), 879 
Radiology of replacement (a), 534 
Larynx 
Radiation therapy in supraglottic carcinoma (a), 885 
Vocal cord paralysis in children, 649 
Lectures, 1976 
Caldwell, varying manifestations of peripheral pulmonary 
neoplasms, 893 
Cannon, current concepts of esophageal motor function, 549 
Legg-Perthes disease, osteochondritis dessecans complicating 
(a), 880 
Leiomyoma, esophageal, angiographic characteristics (a), 479 
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Letters 
Bone mineral data debated, 526 
Breast patterns, 703 
Ceroidosis, 874 
Compensation for injury, 1069 ? 
Double contrast studies of colon, 874 
Editorial questioned (the technologic imperative), 527 
Vertebral sarcoidosis, 158 
Wegener's granulomatosis, 874 
Lidocaine, intraarterial analgesis in peripheral arteriography, 
Tor 
Lipoma, liposarcoma, see organs 
Liver, see also bile ducts 
CT of, 579 
Control of hemobilia by angiographic embolization (c), 672 
Hemodynamic changes after distal splenorenal shunt (a), 
1070 
Hepatic vein angiography for demonstration of tumors (a), 
705 
Hepatitis transmission from hospital staff to patients (a), 883 
Management of postbiopsy hemobilia with arterial embolization 
(a), 668 
Metastasis to cranial vault from hepatoma (a), 537 
Miliary tuberculosis of, angiographic findings (a), 536 
Radiodense, in transfusion hemochromatosis (a), 316 
Radiolucent (a), 709 
Renal infarction due to Gelfoam embolization in (a), 305 
Retrograde intrahepatic cholangiogram: radiography in 
disease, 45 
Visualization of differences in soft-tissue densities (a), 710 
Liver, radionuclide studies 
Aortic aneurysm causing liver scan defects (c), 516 
l-rose bengal scanning and clearance ratios in jaundiced 
patients (a), 706 
Model for transport and distribution of hippuran (a), 884 
Ultrasound and isotope scanning in liver imaging, 277 
Lungs 
Cardiopulmonary dimensions: stabiltiy over a long period, 239 
Detection of pulmonary nodules by CT, 267 
Fatal radiation pneumonia following busulfan, 15 
Involvement in angioimmunoblastic lymphadenopathy (a), 875 
Methotrexate-induced pneumonitis (a), 704 
Neonatal pulmonary hemorrhage (a), 356 
Persistent transitional circulation in infants (a), 159 
Radiography of complications in burn victims, 441 
Retention and translocation of tantalum (a), 530 
Round nipple shadow (a), 704 
Ventilator-related extra-aleolar air in adults (a), 704 
Lungs, cavitation 
Pneumatocele in interior pulmonary ligament (a), 530 
Pneumatoceles associated with systemic leukocyte abnor- 
malities (a), 882 
Lungs, diseases 
Aspergillus pneumonia in hematologic neoplasia (a), 352 
Bilateral sequestration (c), 513 
Cholesterol pneumonia in a child (a), 881 
Chronic eosinophilic pneumonia: negative of pulmonary 
edema, 1 
Destroyed lung in West Indians and Australian aborigines 
(a), 704 
Edema, congestion in chronic heart disease (a), 530 
Idiopathic pulmonary fibrosis (a), 875 
Radiography of chronic Pneumocystis carinii pneumonia (c), 
150 
Subpulmonic pneumothorax in chronic obstructive pulmonary 
disease (a), 530 
Venoocclusive disease, 643 
Lungs, neoplasm 
Implantation metastasis after needle biopsy (a), 530 
Lesion in non-Hodgkin’s lymphoma: diagnostic oncology case 
study, 475 
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Peripheral pulmonary neoplasms, 893 
Scleroderma and carcinoma of (a), 704 
Tomography in metastatic disease (a), 159 
Lungs, radionuclide studies 
Combination of isotope venography and scanning (a), 711 
Functional imaging using mean transit time (a), 883 
Persisting perfusion defects after foreign object expulsion 
(a), 538 
Ventilation image and lung perfusion interpretation, 1037 
Ventilation-perfusion images in the Swyer-James syndrome 
(a), 704 
Xe ventilation studies in detection of pulmonary embolism 
(a), 165 
Lupus erythematosis, enterocolitis pneumatosis in polyarteritis 
and (a), 1072 
Lymphangiography, see lymphography 
Lymph nodes, see also Hodgkin's disease; lymphography, lym- 
phoma 
CT of abdominal paraaortic, 759 
CT of enlargement (a), 1077 
Transperitoneal percutaneous aspiration biopsy (a), 1077 
Lymphogranuloma, see Hodgkin's disease 
Lymphography, see also lymph nodes, lymphoma 
CT of abdominal paraaortic lymph node disease, 759 
Effect of o-(B-hydroxyethyl)-rutoside in, 263 
Evaluation of patients with malignant melanoma (a), 884 
Complications in the elderly, 43 
Ovarian dysgerminomas, 835 
Retroperitoneal tuberculous lymphadenitis (a), 356 
Staging of adenocarcinoma of prostate (a), 165 
Lymphoma, see also Hodgkin's disease 
Angioimmunoblastic lymphadenopathy in lung (a), 875 
Aspergillus pneumonia in hematologic neoplasia (a), 352 
Lung lesion; diagnostic oncology case study, 475 
Malignant, of the skin (a), 538 
Nonsurgical and surgical staging of non-Hodgkin's (a), 357 
Radiography of esophageal, 751 
Spinal extradural space (a), 884 


Macrodystrophia lipomatosa, radiography of, 101 
Macroradiography, see radiography 
Mammography, see also breast, neoplasm 
Analysis of occult breast tumors, 403 
Breast patterns (I), 703 
Compared with sonographic evaluation of breast masses, 409 
Dose reduction in, 821 
New low radiation technology (a), 710 
Reappraisal of breast patterns as risk index, 547 
Xeroradiographic appearances of uncommon malignant neo- 
plasms (a), 1077 
Marfanoid syndrome, cardiovascular abnormalitis in (a), 159 
Mediastinum 
Esophageal perforations by obturator airways (a), 159 
Retrosternal line (a), 530 
Medulla oblongata, see brain 
Medullary sponge kidney, see kidneys 
Megacolon, see colon 
Megalencephaly, see brain 
Meglumine iodipamide, see iodine and iodine compounds 
Melanoma, lymphographic evaluation of patients with (a), 884 
Meninges, see also brain 
CT diagnosis of (a), 1075 
Widened sutures in childhood meningitis, 977 
Meningioma, see brain, neoplasm 
Menisci, see semilunar cartilages; knee 
Metaphyses, see bones 
Methotrexate, induced pneumonitis (a), 704 
Metrizamide 
CT diagnosis of posterior fossa extraaxial cyst, 431 
Lumbar myelography with (a), 1076 


Metrizoic acid, in cardiac angiography (a), 1071 ° 
Microangiography, see angiography 
Mitral valve 
Aortic valve discontinuity, normal spectrum of (a), 704 
Echocardiographic assessment of stenosis (a), 1070 
Echocardiographic and angiographic correlation of prolapse 
(a), 883 
Prolapsed leaflet syndrome (a), 875 
Mycotic aneurysm with endocarditis (a), 308 
Prolapse, a review (a), 705 
Monckeberg’s arteriosclerosis, radiography of (a), 531 
Mongolism, see Down's syndrome 
Moyamoya disease, see arteries 
Mucolipidosis, see bones, metabolic abnormalities 
Mucopolysaccharidosis, see bones, metabolic abnormalities 
Myelography 
Gas, in occult spinal dysraphism (a), 535 
Lumbar, with matrizamide (a), 1076 
Significance of localized spinal cord atrophy (a), 881 
Myelomeningocele, see spinal cord 
Myelopathy, see spinal cord 
Myocardium, see heart 
Myoglobinuria, see kidneys 
Myositis ossificans, diagnostic value of arteriography, 811 


Neck 
Articular mass fracture: neglected cause of post-traumatic 
pain? (a), 708 7 
Odontoid fractures in metastatic breast carcinoma, 817 
Penetrating trauma of (a), 536 
Tumor persistence as a predictor of outcome after radiation 
(a), 711 
Necrotizing enterocolitis, see colitis 
Neoplasms, see also radiobiology; therapeutic radiology; under 
organs, regions, and individual neoplasms 
Angiography in carcinoma of renal pelvis and ureter (a), 707 
Angiography in insulinoma, 741 
Cancer treatment and tumor specific immunity, 1027 
Renal cell carcinoma after Wilms’s tumor, 77 
Colon cancer, epidemiological survey (a), 355 
Correlation of aspiration cytology with prostatic needle biopsy 
histology (a), 1073 
Cerebral hamartoma mimicking appearance of fusiform an- 
eurysm (c), 1049 
Detection of pulmonary nodules by CT, 267 
Diagnosis of bone metastasis by thermography (a), 163 
Diagnosis of prostate carcinoma (a), 880 
Gastric ulcer with apparent healing, 831 
Interstitial therapy in present-day radiotherapy, 291 
Invasion of duodenum by carcinoma of stomach, 201 
Metastasis from unknown tumor (a), 538 
Modification of gastrointestinal tolerance and response to 
irradiation (a), 358 
Radiocurability of syngeneic murine squamous carcinoma 
(a), 358 
Radiography of primary and metastatic spinal Ewing’s tumor 
(a), 879 
Renal choriocarcinoma metastasis (c), 1046 
Screening for colon cancer (a), 354 
Solitary bone scan abnormalities with extraosseous malig- 
nancies (a), 884 
Staging of adenocarcinoma of prostate (a), 165 
Thickening of posterior tracheal stripe: sign of (a), 1070 
Tissue tolerance of fast neutron beam radiation (a), 538 
Transcatheter occlusion of abdominal tumors (a), 159 
Nervous system 
Entrapment in elbow after posterior dislocation (a), 533 
Quadriparesis after needle aspiration of cervical spine 
(a), 1075 
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Unilatgral rheumatoid arthritis: protective effect of neurologic 

deficits (c), 299 

Neurofibromatosis, involving lower urinary tract in children 
(a), 710 

Neuroradiology, see brain; radiology; spinal cord 

Niemann-Pick disease, neuronopathic, radiographic findings 
(a), 1077 

Noonan’s syndrome, see heart, abnormalities 

Nose, carcinoma of nasal vestibule (a), 166 

Nuclear medicine, see radionuclides and under organs and regions 

Nuclides, see under names of individual radionuclides 


Obituaries 
Levene, George, 713 
Macintyre, Robert Shaw, 529 
Observer performace, see radiographs; radiography 
Obstetrics, see uterus; ovary 
Occlusion, see thrombosis; embolism 
Oculoauriculovertebral syndrome, see ear; eyes; spine 
O-(6-hydroxyethyl)-rutoside, effect of in lymphangiography, 263 
Oligodendroglioma, see glioma 
Omphalocele, pyloroduodenal deformity in, 957 
Oncology case studies 
Gastric ulcer with apparent healing, 831 
Lung lesion in non-Hodgkin's lymphoma, 475 
Opthalmology, see eyes 
Oram-Holt syndrome, see bone; heart, abnormalities 
Orbit 
Calcification and ossification (a), 882 
Complications of orbital and skull base phlebography (a), 162 
CT in pseudotumor (a), 162 
Enlargement secondary to paranasal sinus hypoplasia (c), 850 
Ossicles, auditory, see ear 
Osteoarthritis, see arthritis; under names of bones and joints 
Osteoarthropathy, hypertrophic, associated with nasopharyngeal 
carcinoma (c), 679 
Osteodystrophy, see bone, metabolic abnormalities 
Osteomyelitis, see bone 
Osteonecrosis, following renal transplantation, 905 
Osteotomy, see bone 
Ostium primum defect, see heart, abnormalities 
Otolaryngology, see ear, larynx 
Ovary 
Amputated, causing abdominal calcification (c), 1053 
Lymphography in dysgerminomas, 835 
Pregnancy after oophoropexy and nodal irradiation in Hodg- 
kin’s disease (a), 1079 
Relative biological effectiveness of tritium radiation in mouse 
oocytes (a), 540 
Rupture of artery with retroperitoneal hemorrhage (c), 695 
Second-look operation in carcinoma (a), 538 
Seminoma, and role of radiation therapy (a), 1073 
Ultrasonography in pediatric gynecology, 423 


Paget's disease 
Diphosphonate treatment of (a), 708 
Osteitis deformans of hip joint, 601 
Solitary renal cell carcinoma metastasis in (c), 853 
Pacemakers, see heart 
Pancreas 
Angiographic assessment of pseudocyst (a), 532 
Angiography in insulinomas, 741 
Cholangiopancreatography and cytology in carcinoma, 747 
CT of (a), 160 
Dilatation of common bile duct due to pancreaticobiliary ductal 
union, 571 
Duodenoscopic sphincterotomy and gallstone removal 
(a), 1072 
Heterotopic, diagnosed by cannulation and duct study (c), 1044 
Malignant and benign lesions by retrograde pancreaticography 
(a), 161 
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Mechanism of increased renal clearance of amylase/creatinine 
in pancreatitis (a), 877 
Pathophysiology of gallstone pancreatitis (a), 1072 
Retrograde cholangiopancreatography: radiographic 
technique (a), 532 ° 
Transverse colon in pancreatitis, 943 
Ultrasound of (a), 357 
Papillary necrosis, see kidneys 
Paraganglioma, see glioma 
Parathyroid 
Hyperparathyroidism presenting with acute paraplegia (c), 674 
Secondary multiple brown tumors and renal failure in hypo- 
parathyroidism (c), 131 
Parietal bone, see skull 
Patella, see also knee 
Occult traumatic dislocation of (a), 879 
Pediatric radiology, see specific procedures and diseases 
Pelvis, see also specific pelvic bones and organs 
Accuracy of ultrasound in masses, 1003 
Fractures in children (a), 879 
Pelvimetry independent of external measurements (t), 1061 
Radiography of sacroiliac joint in ankylosing spondylitis and 
degenerative disease, 189 
Tampon use to enhance vaginal localization in CT (t), 1064 
Ultrasonic characteristics of pelvic inflammatory masses (a), 
357 
Unusual masses, comparison of CT and ultrasonography (a), 
710 
Peptic ulcer 
Detection of multiple gastric ulcers, 949 
Gastric ulcer with apparent healing, 831 
Pericardium 
Echocardiography of cardiac valves in effusion (a), 352 
Effusion after radiation therapy, 27 
Effusion, new sign in children, 23 
Instillation of radioactive chromic phosphate in malignant 
effusion, 639 
Periosteum, radiography and histology of lamellated periosteal 
reactions, 85 
Periostitis, see bone 
Peritoneum 
Detection of hemoperitoneum (e), 337 
Inadequacy of lavage in diagnosing acute diaphragmatic rupture 
(c), 882 
Pharynx 
Carcinoma associated with hypertrophic osteoarthropathy (c), 
679 
Disorders of cricopharyngeus muscle (a), 532- 
Feeding catheters in the pleural space, trauma to pharynx and 
esophagus, 19 
Improved radiographic diagnosis of obstruction in infants and 
children (a), 535 
Juvenile angiofibroma (a), 356 
Phlebography, see venography; names of individual organs and 
procedures 
Pituitary gland 
Acromegaly treatment with megavoltage radiation therapy 
(al 71) 
Delineation of adenoma by angiotomography (a), 1075 
Pineal body, irradiation of tumors near (a), 539 
Pipenzolate, cholangiography in dogs (a), 1072 
Plasmacytoma, radiographic findings in renal peripelvic (c), 313 
Platyspondyly, see spine, abnormalities 
Pleura 
Calcification after exposure to asbestos (a), 352 
Feeding catheters in the pleural space, trauma to pharynx and 
esophagus, 19 
Pneumatosis intestinalis, see intestines 
Pneumoencelphalography, see brain; radiography 
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Pneumomdiastinum, see mediastinum 
Pneumonia 
Aspergillus, in hematologic neoplasia (a), 352 
Cholesterol, in a child (a), 881 
*Radiography of chronic Pneumocystis carinii (c), 150 
Pneumoperitoneum, see peritoneum 
Pneumothorax 
Caused by percutaneous aspiration of renal mass, 451 
Subpulmonic, in chronic obstructive pulmonary disease (a), 
530 
Polyarteritis nodosa 
Anteriography in (a), 353 
Ureteral changes in (a), 878 
Polychondritis, multiple aortic aneurysms in (a), 353 
Polydactyly, see bone 
Polyphosphate, see under organs and regions scanned 
Polyps, radiography of gastric, in familial adenomatosis coli, 73 
Portal vein 
Hemodynamic changes after distal splenorenal shunt (a), 1070 
Hypertension changes following splenorenal shunt surgery 
(a), 877 
Propantheline bromide, double-blind evaluation of, and glucagon 
for hypotonic duodenography, 197 
Prostate 
Biopsy, correlation of aspiration cytology with needle his- 
tology (a), 1073 
Diagnosis of carcinoma (a), 880 
Staging adenocarcinoma of (a), 165 
Pseudogout, radiography of (a), 162 
Pseudo-Hurler polydystrophy, see bone, metabolic abnormalities 
Pseudohypoparathyroidism, acrodysostosis with, and pseudo- 
pseudohypoparathyroidism, 95 
Pseudotruncus arteriosus, see pulmonary arteries; heart, 
abnormalities 
Pulmonary arteries, see also arteries; thrombosis 
Involved in Takayasu’s arteritis, 389 
Pulmonary sling in adult, 919 
Stenosis in complete transposition (a), 705 
Pulseless disease, see Takayasu's disease 
Pyelography, see urography 
Pylorus, see stomach 


Radiation, injurious effects 
Compensation for injury (1), 1069 
Damage to lungs and esophagus in mice (a), 358 
Radiation, measurement, see dosimetry 
Radiculography, see myelography 
Radiobiology, see also dosimetry; neoplasms; radiation, injurious 
effects; names of radionuclides; and under names of specific 
diseases, organs and regions. 
Chemoprotection against fractionated radiation exposures 
with WR-2721 (a), 540 
Effectiveness of lead lenses in reducing radiation exposure 
(a), 540 
Irradiation on mouse lung and repair (a), 358 
Modification of gastrointestinal tolerance and response to 
irradiation (a), 358 
Radiation damage of lungs in mice (a), 358 
Radiation-inducted inhibition of human endothelial cells 
(a), 1080 
Radiation response of cell populations irradiated /n situ and 
separated from fibrosarcoma (a), 540 
Radiation tolerance of rat spinal cord (a), 1080 
RBE of tritium radiation measured in mouse oocytes (a), 540 
Recovery of colony-forming ability of x-irradiated L cells by 
cell fusion (a), 712 
Renal function in the rat following irradiation (a), 712 
Syngeneic murine squamous carcinoma (a), 358 
Tissue tolerance of fast neutron beam radiation (a), 538 


Radiographs, interpretation 
Assessment of total heart volume and specific chamber 
size, 375 
Ejection fraction calculation (a), 876 
Left ventricular size, chest film and angiographic corre- 
lation, 367 
Mach bands and density perception (a), 536 
Observer performance in detecting multiple radiographic 
signals (a), 536 
Polarized projection of stereo cerebral angiograms for audi- 
ence viewing, 231 
Pseudowidening of carinal angle (t), 866 
View box exercises for teaching problem solving in, 271 
Radiography, see also under organs and procedures 
Comparison with angiography and endoscopy in Crohn's 
disease (a), 160 
Comparison with CT in intracranial tumors (a), 534 
Radiography, apparatus and equipment 
New catheter for sialography (t), 518 
New simple power injector, 381 
Radiography, exposures in diagnostic procedures, see 
also dosimetry 
Computer generation of high-energy x-ray dose distribu- 
tions (a), 539 
Computerized exposure system (a), 166 
Text cassette for measuring peak tube potential of diagnostic 
x-ray machines (a), 539 
Radiography, technique 
Anteroposterior arterograms of femoral artery stenosis 
(a), 1071 
Assessment of double contrast gastroduodenal (a), 1072 
Beam hardening in x-ray reconstructive tomography (a), 885 
Double contrast examination of stomach after surgery 
(a), 877 
Double-contrast gastrography (a), 706 
Double-contrast study of stomach evaluating pathologic pro- 
cesses of greater curvature (a), 878 
Fast screen film in excretory urography, 61 7 
Hypertension changes following splenorenal shunt surgery 
(a), 877 
Improved methods for radiographic evaluation in hip arthro- 
plasty (a), 1075 
Kilovoltage effect on lung nodule detectability, 789 
Linearity of exposure with indicated time and current (a), 1080 
Low-dose in pediatrics (e), 1066 
Methods of determining peak kilovoltage (kVp) of diagnostic 
x-ray units (a), 712 
Noise reduction by radiographic magnification (a), 1080 
Nonsurgical method of replacing lost loop nephrostomy 
tube (t), 699 
Radiogrammetry of cortical bone (a), 1073 
Rectosigmoid double contrast examination (t), 519 
Salvaging the image on overexposed film (t), 872 
Tomography in metastatic disease (a), 159 
Tumor localization and beam monitoring —electrofluoro- 
tomography (a), 711 
Turn onto your back, please (t), 871 
Upper airway obstruction in infants and children (a), 535 
Radioimmunoassay, guide wire thrombogenicity measured in 
dogs, 363 
Radiology, practice 
Clinical evaluation of rapid telephone access system for re- 
porting (a), 711 
Doctor's doctor or patient's doctor (e), 702 
Problems and joys in (e), 177 
Radionuclide imaging, see under organs scanned 
Radionuclides, see under names of individual radionuclides and 
organs scanned 
Radionuclides, therapy, see therapeutic radiology 
Radionuclides, treatment 
Calculation of |-125 in therapy of Graves’ disease (a), 1078 
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Installation of chromic phosphate in malignant pericardial 
effusion, 639 

Radiosensitivity, see radiobiology 

Reflux, see stomach; ureters 

Renal angiography, see also angiography, kidneys; arteries, renal 
Post-traumatic scarring, 729 

Renal arteries, see arteries, renal: kidneys 

Renal failure, see kidney 

Respiratory tract, see under names of individual organs 

Rheumatic fever, left atrial appendage in (a), 705 

Rib, unicameral cyst in (c), 1058 

Roentgenograms, see radiographs; radiography 


Sacroiliac joint 
Pyogenic arthritis of (a), 534 
Radiography of, in ankylosing spondylitis and degenerative 
joint disease, 189 
Salivary glands 
Scintigraphy of, following therapy with lodine-131 (a), 1079 
Sialography and scintigraphy compared in Salivary gland 
diseases (a), 710 
Sarcoidosis 
Arteriographic appearance of hepatosplenic granulomatosis 
due to (a), 537 
Vertebral (I), 158 
Sarcoma, see specific tumors 
Scleroderma, with carcinoma of lung (a), 704 
Scoliosis, radiography of vertebral rotation (a), 1075 
Screens, see radiography, apparatus and equipment 
Scrotum 
Radioisotope scans in evaluation of lesions (a), 707 
Radionuclide scrotal image, 127 
Sella turcica 
Examination of, in non-physiologic amenorrhea (a), 881 
Parasellar choristoma (c), 1051 
Semilunar cartilages, see also knee 
Arthrography of discoid lateral miniscus, 993 
Arthrography of lateral meniscus, 181 
Discoid medial meniscus (a), 1074 
Sialography 
Diagnostic value compared with scintigraphy in salivary gland 
diseases (a), 710 
New catheter for (t), 518 
Sigmoid, see colon 
Sinuses, paranasal 
Aspergilloma of, cause of proptosis (a), 1076 
Chronic hypertrophic polypoid rhinosinusitis (a), 356 
Orbital enlargement secondary to hypoplasia of (c), 850 
Skeleton, see bone 
Skin 
Epitheloid sarcoma, 1017 
Malignant arteriographic appearance of angiolipoma (c), 697 
Malignant lymphoma of (a), 538 
Skull 
Abnormal basal angle in sex chromosome aberrations (a), 709 
Causes of button sequestrum (a), 880 
Complications of orbital and skull base phlebography (a), 162 
Epidermoid tumors diagnosed with CT (c), 504 
Examination of sella turcica in non-physiologic amenorrhea 
(a), 881 
Fat-fluid level in intracranial epidermoids (c), 502 
Image manipulation in detection of bone lesions with CT 
ti 332 
Intraventricular fat-fluid level secondary to dermoid cyst 
rupture (c), 500 
Metastasis to cranial vault from hepatoma (a), 537 
Pituitary fossa in Cushing’s syndrome (a), 709 
Primary osteosarcoma of (a), 708 
Radiography versus CT (e), 873 
Widened sutures in childhood meningitis, 977 


SUBJECT INDEX VOLUME 128 


Small bowel, see intestine; gastrointestinal tract 
Soft tissue, calcification imaging using °°" Tc diphosphonate 
(c), 145 
Sphenoid sinus, see sinuses, paranasal 
Spinal cord, see also meninges; myelography . 
Compression and hematoma in hemophilia (c), 847 
Localized atrophy, significance of (a), 881 
Rat, radiation tolerance of (a), 1080 
Spine, see also sacroiliac joint 
Analysis of gas in vacuum disc (c), 1056 
Ankylosing spondylitis with hip involvement (a), 162 
Articular mass fracture: neglected cause of post-traumatic 
neck pain? (a), 708 
Computed tomography in diagnosis of atlas fracture (c), 688 
Fetal cervical hyperextension in breech presentation (a), 536 
Lymphoma of spinal extradural space (a), 884 
Pseudofracture of dens: Mach bands, 607 
Quadriparesis after needle aspiration (a), 1075 
Radiography of primary and metastatic spinal Ewing’s tumor 
(a), 879 
Radiography of sacroiliac joint in degenerative disease and 
ankylosing spondylitis, 189 
Radiography of vertebral rotational changes (a), 1075 
Radiology of thoracic disc protrusion (a), 879 
Recognition of vertebral abnormalities in CT of chest and 
abdomen (a), 707 
Spondylolisthesis of axis vertebra (c), 682 
Unilateral arch hypertrophy with spinous process tilt (a), 879 
Venography in lumbar disc herniation (a), 1074 
Vertebral end plate depression, 599 
Spleen 
Focal defects (a), 1079 
Unique calcification in brucellosis (c), 135 
Spondylitis, see spine 
Staphylococci, see organs 
Sternum, retrosternal line (a), 530 
Still's disease, carpal arthritis with ankylosis in (a), 162 
Stomach, see also gastrointestinal tract; peptic ulcer 
Alterations in physiology from infusion of vasopressin (a), 160 
Aspirin-induced ultrastructural changes in (a), 533 
Current concepts of esophageal motor function, 549 
Detection of multiple ulcers, 949 
Double-contrast gastrography (a), 706 
Double-contrast radiologic examination after surgery (a), 877 
Double-contrast study of pathologic processes of greater 
curvature (a), 878 
Evaluation of gastric ulcerations (a), 354 
Heterotopic pancreas diagnosed by cannulation and duct 
study (c), 1044 
Invasion of the duodenum by carcinoma of, 201 
Involvement in herpes simplex (a), 354 
Pyloroduodenal deformity in omphalocele, 957 
Radiography of gastric polyps in familial adenomatosis coli, 73 
Radiologic and endoscopic diagnosis of erosions due to Crohn's 
disease (a), 706 
Ulcer with apparent healing, 831 
Subtraction, see radiography 
Sutures, see skull 
Swyer-James-Macleod syndrome, 
lung images in (a), 704 
Symphisis pubis, adductor avulsive injuries near (a), 162 
Syndromes, see under names of specific syndromes 
Synostosis, see skull 


ventilation-perfusion 


Takayasu's arteritis 
Coronary arteriography in (c), 488 
Involving pulmonary artery, 389 
Talus, see ankle 
Tantalum pulmonary retention and translocation of (a), 530 
°°MTc-polyphosphate, in assessment of femoral head activ- 
ity (a), 538 
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Tetralogy of Fallot, see heart, abnormalities Trisomy, see Down's syndrome r 
Thallium-201 chloride, uptake in tumors, complication in heart Truncus arteriosus, see heart, abnormalities 

scintigraphy (a), 711 Tuberculosis, see also under organ 
Therapeutic radiology, see also radiation, injurious effects; Arteriographic appearance of hepatosplenic granulomatosis 


* radiobiology; and names of diseases, organs, and regions 

Follow-up of patients having x-ray epilation for tinea capitis 
(a), 885 

Head and neck cancers, tumor persistence as predictor of 
outcome (a), 711 

Irradiation and combination chemotherapy for children with 
neuroblastoma (a), 1079 

Metastasis from unknown tumor (a), 538 

Unequal weighting of given doses in opposed fields in cancer 
treatment of tonsillar region (a), 712 

Therapeutic radiology, complications 

Fatal radiation pneumonia following busulfan, 15 

Pericardial effusion after radiation therapy, 27 

Report on effects of, for thymic hyperplasia in infants (a), 885 

Therapeutic radiology, technique 

Electron scattering and collimation system for a 12-MeV 
linear accelerator (a), 712 

Interstitial therapy in present day radiotherapy, 291 

New trends in treatment of breast cancer at Institute of 
Milan, 287 

Spacing nomograph for interstitial implants of !2°1 seeds 
(a), 539 

Specification of electron beam quality (a), 539 

Tumor localization and beam monitoring —electrofluoroto- 
mography (a), 711 


due to sarcoid and (a), 537 
Miliary of liver, angiographic findings (a), 536 
Retroperitoneal, lymphadenitis (a), 356 
Turner's syndrome, radiologic sign for diagnosis (a), 882 


Ulcers, see peptic ulcer and under organ 
Ultrasound, see also under organs and regions 
Accuracy in pelvic masses, 1003 
Angiographic features of duodenal duplication cyst (c), 863 
Assessment of cardiac disease (a), 711 
Characteristics of pelvic inflammatory masses (a), 357 
Combined with radionuclide assessment of abdominal masses 
in children, 773 
Compared to mammographic evaluation of breast 
masses, 409 
Comparison with CT in unusual pelvic masses (a), 710 
Detection of intrauterine growth retardation (a), 164 
Diagnosis of popliteal artery aneurysm (a), 883 
Diagnosis of rectus sheath hematoma, 283 
Gray scale cholecystography: comparison with radiographic 
techniques (a), 537 
Gray scale echography of soluble protein fluid collections 
(a), 883 
Isotope scanning in liver imaging, 277 


Therapy, optimum care for hopelessly ill patients (a), 357 Nonvisualizing kidney in pediatrics, 121 
Thermography Normal and abnormal upper abdominal venous structures, 657 
Breast, analysis of interpretation (a), 882 Normal, benign and malignant breasts (a), 163 
Diagnosis of bone metastasis by (a), 163 Pancreas (a), 357 
Thorax, see also specific organs and regions Pediatric gynecology and obstetrics, 423 
Cardiopulmonary dimensions: stability over a long period, 239 Perinephric abscess aspiration, 459 
Thromboembolism, see embolism: thrombosis Reappraisal of sonolescent renal masses (a), 537 
Thrombosis Splenic flexure, ultrasonic renal imposter, 115 
Diagnosis of venous, using I-125 fibrinogen (a), 1078 Unexpected findings in aortography, 273 
Guide wire thrombogenicity measured in dogs, 363 Urethral diverticulum diagnosis (c), 690 
Internal mammary arteries: collateral channel in infrarenal Ultrasound, Doppler, peripheral arterial disease: alternatives to 
aortic occlusion (c), 485 angiographic assessment, 385 
lodinated fibrinogen uptake in arthritis (a), 534 Ureter 
Phlebography after documented lower leg thrombosis (a), 160 Changes in polyarteritis nodosa (a), 878 
Renal cell carcinoma as Budd-Chiari syndrome (c), 140 Peripelvic extravasation, urinoma formation and tumor ob- 
Renal vein, and pulmonary emboli complicating glomer- struction (a), 533 
ulonephritis, 447 Urethra 
Signs of inferior caval occlusion, 39 Benign periurethral masses in women (a), 707 
Thyroid Diverticulum diagnosed by ultrasound (c), 690 
Function and metabolic state in renal failure (a), 1078 Urethral diverticula in adult female (a), 878 
l-125 calculation in therapy of Graves’ disease (a), 1078 Urinary tract, see also names of individual urinary organs 
l-125 therapy in Graves’ disease (a), 1078 Angiography in carcinoma of renal pelvis and ureter (a), 707 
Thymus, hyperplasia, report on effects of radiotherapy (a), 885 Neurofibromatosis in children (a), 710 
Tibia fracture of tubercle (a), 1074 Urethral diverticula in adult female (a), 878 
Tinea capitis, follow-up study of patients treated by x-ray Urography during pregnancy (a), 879 
(a), 885 Urography 
Tomography Abstracts of Society of Uroradiology meeting, 1976 (a), 521 
Lung, in metastatic disease (a), 159 Air in pelvicalyceal system after ureteroileostomy (c), 311 
Radiologic-anatomic study of Neanderthal man (a), 163 Benign periurethral masses in women (a), 707 
Tonsils During pregnancy (a), 879 
Interstitial radiation in carcinoma, 1031 Excretory, fast screen-film in, 617 
Unequal weighting of given doses in opposed fields in treat- Peripelvic extravasation, urinoma formation and tumor ob- 
ment of cancer of tonsillar region (a), 712 struction of ureter (a), 533 
Toxicity, ionic and nonionic contrast media in mice (a), 356 Radiography of ileocecocystoplasty, 81 
Trachea Radiolucent liver (a), 709 
Angiography diagnosis of tracheal-innominate artery fistula, 35 Renal abnormalities in agnogenic myeloid metaplasia (a), 878 
Pseudowidening of carinal angle (t), 866 Uterus 
Thickening of posterior stripe: sign of carcinoma (a), 1070 Clinical and statistical evaluation of radiotherapy (a), 884 
Transposition of great vessels, see heart, abnormalities Cytochemical and immunologic evaluation of carcinoma, 839 
Treatment planning, see therapeutic radiology, compli- Ultrasonography in pediatric gynecology, 423 


cations, techniques Ultrasound of intrauterine growth retardation (a), 164 
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Vagotqny, see gastrointestinal tract 
Valsalva sinus, see aorta 
Varices 
Control of bleeding by superior mesenteric artery vasopressin 
infusion, 567 
Hemodynamic changes after distal splenorenal shunt (a), 1070 
Vascular sling, see pulmonary arteries 
Vasopressin 
Advantage of intraarterial infusion, 733 
Alterations in gastric physiology from infusion of (a), 160 
Control of variceal bleeding by mesenteric artery infusion, 567 
Relative effects of intraarterial and intravenous infusion 
(a), 160 
Veins, see also angiography; embolism; portal vein; thrombosis; 
venography 
Bulbous splenic, a cause of renal pseudotumor (a), 161 
Catheter positioned in pericardiophrenic (c), 483 
Combination of isotope venography and lung scanning 
(a), 711 
Hepatic angiography for demonstration of intrahepatic tumors 
(a), 705 
Lumbosacral venography in lumbar disc herniation (a), 1074 
Normal and abnormal upper abdominal, as seen by ultra- 
sound, 657 
Protruding jugular bulb presenting as middle ear mass 
(c), 685 
Pulmonary venoocclusive disease, 643 


Relative effects of intraarterial and intravenous vasopressin 


infusion (a), 160 
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Venae cavae 
Signs of inferior caval occlusion, 39 
Superior vena cava syndrome response to radiation therapy 
(a), 885 
Venography 
Complications of orbital and skull base (a), 162 
Following documented lower leg thrombosis (a), 160 
Ventricles, see brain; heart 
Ventricular septal defect, see heart, abnormalities 
Ventriculography, see brain 
Vertebrae, see spine 
Vesicoureteral reflux, see ureters 
Vitamin C, acute illness in Navajo school children (a), 710 
Vocal cord paralysis in children, 649 
Volvulus, see organ 


WDHA syndrome, see pancreas, neoplasm 

Wilms’s tumor, see kidney, neoplasm 

Wolf syndrome, see bone, abnormalities 

WR-2721, chemoprotection against fractionated radiation ex- 
posures with (a), 540 


X-rays, see radiations; radiography; therapeutic radiology; 
under diseases, organs, and regions 


Zenker’s diverticulum, steerable catheter for intubating patients 
(a), 355 
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THE*ADULT POSTOPERATIVE CHEST by Myron 
Melamed; Florencio A. Hipona, Harvard Medical School, 
Boston; Carlos J. Reynes, Loyola Univ., Maywood, Illinois; 
Walter L. Barker, Univ. of Illinois, Chicago; and Santiago 
Paredes, Boston Univ. School of Medicine, Boston. Fore- 
word by Hiram T. Langston. This study of adult pulmo- 
nary and cardiovascular radiography after surgery 
*systematically assesses the extraneous factors imposed upon 
x-ray film by the surgical act. The book offers an atlas 
against which problem pictures can be compared for quick 
identification. Clinical and physiologic considerations are 
also included to form an interdisciplinary, balanced ap- 
proach. The pulmonary section includes chapters on air- 
fluid in the pleural space, redistribution of the lobes, 
postoperative function and complications. The cardiovas- 
cular section covers the postsurgical status of congenital 
and acquired lesions. ’77, 396 pp., 578 il., 1 table, $31.50 


THE FUNDAMENTALS OF X-RAY AND RADIUM 
PHYSICS (5th Ed., 5th Ptg.) by Joseph Selman, Univ. of 
Texas, Tyler. Now in its Fifth Edition, this tested and 
proven text on radiologic physics remains up-to-date while 
retaining the elements of clarity and simplicity that made it 
a classic in the field. Sections are included on current con- 
cepts of solid state rectification, mobile apparatus, radio- 
graphic quality, tomography, nuclear medicine and health 
physics. The author also presents lucid instruction in ele- 
mentary mathematics, matter and energy, electricity and 
magnetism, x-ray devices, radium and other radionuclides 
used in nuclear medicine. ’76, 552 pp., 306 il., 16 tables, 
$13.50 


HEALTH PROTECTION OF RADIATION WORKERS 
by W. Daggett Norwood, Hanford Environmental Health 
Foundation, Richland, Washington. Using simple terms, 
this volume provides basic facts on ionizing radiation, its 
measurement and dosimetry. Acute and chronic somatic 
and genetic effects are discussed with emphasis on preven- 
tion. Radiation protection standards and regulations are 
outlined, and methods for maintaining these standards are 
described. Diagnosis and treatment of radiation injury from 
external radiation and/or internally deposited radionuclides 
are considered generally as well as specifically for each ra- 
dioisotope. The medical supervision of radiation workers, 
radiation accidents, atomic power plants and medicolegal 
problems are also covered. ’75, 468 pp., 16 il., 16 tables, 
$27.50 


Handbook for RADIOLOGIC TECHNOLOGISTS AND 
SPECIAL PROCEDURES NURSES IN RADIOLOGY by 
Nieta Whitman Powell, Formerly of Oklahoma Univ. 
Health Sciences Center, Oklahoma City. Foreword by Bob 
G. Eaton. This handbook offers guidelines for patient care, 
sterile technique and instrumentation. The chapter on car- 
diac catheterization oulines right- and left-hand catheteriza- 
tion, coronary angiography, the Rashkind procedures and 
snaring procedures. General radiologic procedures such as 
aortography, bronchography, cerebral angiography, in- 
trauterine blood transfusion and many others are described. 
Step-by-step instructions for cardiopulmonary resuscitation 
are given along with an emergency cart checklist. An out- 
line describes steps necessary for an electrically safe labora- 
tory. ’74, 104 pp., 30 il., $8.75 
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PERCUTANEOUS ANGIOGRAPHY by S. Swamy, 
Michael Reese Medical Center; Lewis Irwin Segal, Louis A. 
Weiss Memorial Hospital; and S. Mouli, Foster-McGaw 
Medical Center; all of Chicago. Numerous sketches explain 
the basic angiographic techniques and present s@lutions to 
common technical problems. The first section covers the 
roles of the patient, the doctor and the equipment in angl- 
ography. The second section explores specific angiographic 
methods and the final portion of the text focuses on pat- 
terns. The patterns here have been classified according to 
pathology rather than anatomy. This approach provides a 
broad logical background which will assist the physician in 
establishing a proper diagnosis. A voluminous bibliog- 
raphy with over 1500 references follows the text. '77, 848 pp. 
(8 1/2 x 11), 1455 il., $80.00 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE AND 
PROCESSING (2nd Ed., 12th Ptg.) by Arthur W. Fuchs, 
Rochester, New York. This book is a generously illustrated 
guide for the x-ray technician and radiologist on the ac- 
cepted procedures for the production of good quality radio- 
graphs from properly exposed x-ray film. The text describes 
a simple though exact exposure system which is based upon 
proven fundamental theories and practices. Wherever pos- 
sible, the exposure factors have been reduced to constants, 
thereby eliminating many potential sources of error. The 
book also discusses in detail the operations necessary for 
correct handling and chemical treatment of exposed x-ray 
film to convert it to a radiograph. A fourteen-page glossary 
of terms and techniques applicable to this field adds to this 
comprehensive work. ’76, 304 pp. (7 x 10), 600 il., $16.75 


XERORADIOGRAPHY: Uncalcified Breast Masses by 
John N. Wolfe, Hutzel Hospital, Detroit, Michigan. Infor- 
mation and graphic material are presented which will assist 
the radiologist in arriving at a reasonable differential diag- 
nosis when confronted with uncalcified breast masses. The 
order of presentation proceeds from the obvious malignan- 
cies characterized by a mass with a well-developed spicu- 
lated margin, through the subtler circumscribed carcinomas 
such as the medullary or colloid variety, to those most diffi- 
cult ones which do not present a well-defined mass but 
merely an area of increased density. Benign tumors are also 
considered in detail. This section illustrates the classic types 
of pathology followed by examples of variations. ’77, 208 
pp. (8 1/2 x 11), 307 il., $28.00 


THE BIOLOGICAL AND CLINICAL BASIS OF RADIO- 
SENSITIVITY edited by Milton Friedman, Instituto 
Regina Elena, Rome, Italy. (35 Contributors) In order to 
reduce the gap that exists between laboratory and clinical 
schools, authorities from the fields of radiobiology, radia- 
tion pathology, preclinical radiobiology and experimental 
clinical radiotherapy relate their investigations to the 
common denominators of radiosensitivity and chemosensi- 
tivity. The pertinent is clarified, the unproven is defined, 
and irrelevant concepts are eliminated. Topics for discus- 
sion include changes produced by irradiation at the molec- 
ular level, recovery from irradiation, factors such as DNA 
strand breaks which can influence radiosensitivity, and clin- 
ical concepts of radiosensitivity such as tumor lethal dose. 
74, 592 pp. (7 x 10), 373 il., 67 tables, $49.50 
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An increasing number of companies have been 
making numerous claims about computed 
tomography. Picker didn’t enter this race. We 
said we'd have it, went about doing it and now 
we've done it. 

Our commitment to you has become a reality. 
Synerview is ready. 

Synerview uses the proven translate/ 
rotate scanning principle and features whole 
body and head study capability. Our state- 
ment is not only that Synerview is now 
available. But also, it is designed to provide 
the most desirable cost/benefit relationship 
while minimizing the risk of short-term 
obsolescence. 

When you're thinking about computed 
tomography, it makes sense to think about a 
company strong in x-ray, like Picker. After all, 









CT is a blend of sophisticated x-ray technology 
and state-of-the-art computer science. And Picker's 
unique resources enabled CT to come alive in 
Synerview and offer these benefits: 

Preselected patient protocols, three field 
sizes, variable scan speed, image stacking, side 
by side images and in-house architectural 
planning. 

This is another example of Pickers unique 
human resources benefiting you. It's a result 
of our expertise in the diagnostic modalities 
of computed tomography, x-ray, ultra- 
sound, nuclear, clinical laboratory, therapy, 

film systems and supplies. Only Picker 

has all these resources. 

Contact your local Picker representative. 
Or write Picker Corporation, 595 Miner Road, 
Cleveland, OH 44143. 


Discover the human resources in Picker’synergy 
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Your decision to buy aC T scanner is an 
important one...andan expensive one 


Before you decide on | 
a CT system... 





kO O O 
BOO OUO 
le 
Ss 
— m 
— u — — 
a, 
=< S 











instant Image Reconstruction 

0200FS images are reconstructed immediately upon completion 
of the patient scan. A scan can be completed in as little as 

20 seconds—and displayed in three seconds — allowing immedi- 
ate diagnosis and maximum patient throughput. 


Mobile Patient Handling System 

The 0200FS offers a unique mobile patient bed system which 
allows patient preparation and positioning outside the scanning 
room. This multiple bed system ensures optimum safety and com- 
fort for the patient, and offers a particularly efficient means for 
maximizing patient throughput. 


Diagnostic Flexibility 

The 0200FS is a whole body CT system designed to optimize scan 
quality as well as diagnostic flexibility. This advanced system 
features flexibility in: slice thickness (5-13mm), dosage (according 
to diagnostic requirements), and matrix size (160, 256, 320). 





Software Capability 

The 0200FS standard software offers advanced capabilities in 
image manipulation. The trackball cursor may be used to delin- 
eate regions of interest for measurement, magnification and 
statistical analyses. These features, coupled with multiplanar 
reconstructions, computer printouts, and area histograms, make 
the O200FS the system which offers the most advanced image 
manipulation capability available. 


Designed Modularity 

The 0200FS system has been designed to keep your installation in 
pace with the state of the art. Our modular construction helps 
ensure that your scanner will always be technologically up to date 


Established Record of Service 

Service is provided by a worldwide network of dedicated, 
experienced service engineers — each capable of total system 
maintenance. Throughout the many dozens of ACTA-Scanner 
installations, this service force has established an enviable 
record for 1976 of more than 96% uptime 
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MEDICAL SYSTEMS, INC. 
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CGR's new CARES 


provides you with a 

complete, aulomated, 

administrative & information 
management system. 
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CARES is an exciting, computer-assisted system designed specifically 
for efficient radiology department functions including: patient regis- 
tration, previous record search, examination scheduling, production 
of all patient forms and cards, automated or conventional diagnostic. 
reporting with CRT display and/or high speed printing of hard copy 
reports, on-line film file management, in/out control, file purging, 
etc., direct or indirect billing and statistical data accumulation and 
reporting. 

CGR CARES is a complete hardware/software system with built- 
in flexibility to provide some or all of the administrative functions 
you require. For small and large radiology departments. Adaptable 
for change and future growth. 

CARES—the cost effective management system for radiology. 
Call or write your CGR representative today. 
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CGR MEDICAL CORPORATION 
2519 Wilkens Avenue 

Baltimore, Maryland 21223 

(301) 233-2300 


CGR CANADA LTEE-LTD. 
500 Boulevard de |’'Aéroparc 
Lachute, Québec, Canada 
(514) 562-8806 








Mental retardation is not | 
a household word. 


And we don’t want it to 
i become one. 


Only you can prevent a 
mental retardation in your 

family. We’ll give you 

the facts. 


Write Me.. «atthe National Association 


for Retarded Citizens, RO. Box 6109, Arlington, 
Texas 76011 






Tony Orlando 
National Prevention 
Chairman 





- INTRODUCING THE | 
VENTURI 4-WEEK 


STOP SMOKING 


What Is The Venturi Stop Smoking 
System? The Venturi System is nota filter or 
condenser — but a unique, patented device 
that traps cigarette tars and nicotine using 
the centuries old Venturi Principle. 


The Story Behind The Venturi Prin- 
ciple And Our System. The principle actu- 
ally started before Venturi himself. Dr. Daniel 
Bernoulli formulated the basic theory on gas 
and fluid kinetics in 1738 


ltwasnt until 1791 that G. B. Venturi— 
using Bernoulli's Law — formulated his prin- 
ciple to measure and 
regulate gas and 
liquid flow 


The principles 
first practical applica- 
tion came in 1886. 
when an American 
engineer, Clemens 
Herschell, developed 
the Venturi Tube. It SS 
wasnt long before the G. B. VENTURI 
Venturi Tube was 1746-1822 
used in medicine — in bedside aspirators for 
critical respiratory management, for 
example 


The Venturi Principle was first 
applied to cigarette smoking in 1963 with the 
development of the TAR GARD® cigarette 
filter/holder. TAR GARD® holders help re- 
duce the tar and nicotine intake of smokers 
who cant or wont stop smoking. Several 
years after, the TAR GARD® approach was 
used to help pipe smokers as well. 


Now, in 1977, the TAR GARD® con- 
cept goes one step further — The Venturi 
4-Week Stop Smoking System. 


How the Venturi System Works. With 
the Venturi System, patients continue to 
smoke their regular brand, but gradually cut 
back on their tar and nicotine intake 








Smoke entering a Venturi holder 
accelerates to over 200 mph before it 
crashes into a barrier. There harmful high 
temperature tars and nicotine precipitate 
and collect 


Venturi chamber Smoke enters through 
accelerates smoke pinpoint opening. 
to 200 mph. 





Smoke crashes 
into barrier 
that traps tars. 


Each Venturi cigarette holder is used 
for one week. The first holder removes 15% 
of the tars and nicotine from the smoke 
stream: the second— 30%: the third — 65%; 
the fourth — 95%. By the end of the fourth 
week, the patient is one short step away 
from stopping. 


Things Your Patients Should Know 
About Smoking. 

e Cigarette smoking is truly an addic- 
tion. The confirmed smoker suffers 
under a craving and compulsion like 
that of a drug addict. 


e Smoking tobacco is essentially a way 
to “inject” nicotine into the body. 


e Nicotine is a colorless, oily com- 
pound which in concentration is one 
of the deadliest poisons known. In 
fact, a 70 mgs. injection can cause 
death within a few minutes. 


e Nicotine poisoning symptoms In- 
clude dizziness, rapid pulse, cold and 
clammy skin, nausea and vomiting 
Habitual smokers may sometimes ex- 
perience these symptoms and 
attribute them to other Causes. 


e Aside from the hazards of nicotine 
addiction, smoking exposes your 
patients to carcinogens. Smokers are 
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also more prone to ome 


cardiovascular and od 
respiratory diseases ~ VENT UR 
; 4-WEEK 
A Special Offer  STOP-SMOkKING 
To The Medical Pro- 7 SYSTEM 
fession. The Venturi4- ~ ` 


Week Stop Smoking 
System can be a 
valuable clinical instru 
ment to help patients 
that have tried or 
should try to stop smoking 


To introduce you and yi 
the Venturi System, we re offering Venturi 
Systems ata special professiona = 
system contains: 4 Venturi holders 
1 through 4: a program that tells patients 
what to expect and what to do: plus guide 
lines on how to quit for good after the 4th 
Venturi week 
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| Send me Venturi Systems @ | 
| $2.00 (Special Professional Price | 
| | enclose a check or money order [or | 
| § — Calif. residents add 6% sales | 
| tax | 
| Clip this coupon to your profess Nal | 
| letterhead or card and ma | 
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| Venturi, Inc | 
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VENTURI SYSTEMS ARE ALSO AVAILABLE AT THE PRESCRIPTION COUNTER IN LEADING DRUG STORES. 





The Wrist in Gout 


Whereas the first metatarsophalangeal joint is particularly sus- 


ceptible to gout, initial complaints occasionally relate to other joints, 
including the wrist. 


Here illustrated are a series of wrists of patients with proven long- 
standing gout involving multiple joints. The roentgen abnormalities 
reflect synovial, cartilaginous and bone destruction caused by the 
ravages of deposited urates. Characterized radiographically by 
tophi, periarticular erosions and joint destruction, the changes may 
be confused with other arthritides, especially rheumatoid arthritis. 
Although the two usually may be differentiated clinically, they can 
occur concomitantly. The fact that gout radiographically is usually 
associated with tophi and an absence of profound periarticular de- 
ossification may help differentiate the two. 


CASE 1 


FIGURE A—Profound 
destruction of bones 
and joints associated 
with innumerable tophi. 


FIGURE B—Index finger 
of the same hand. The 
fork-like deformity (ar- 
rows) is not an uncom- 
mon finding in chronic 
gout. 


CASE 2 B 


FIGURE A—Despite the ex- 
tensive destruction, note the 
singular absence of deossifi- 
cation in the adjacent unin- 
volved bone. Were this 
rheumatoid arthritis, all of 
the bones would be deossi- 
fied. Of particular note are 
the tophus adjacent to the 
ulnar styloid (a) and the hy- 
perostotic ulnar styloid (b). 


FIGURE B—Middle finger of 
the same hand. The tophi 
and destroyed joint are ob- 
vious. But note the sharp 
margination of the destroyed 


bone (arrows), a hallmark 
Radiographs courtesy of Doctors T. F. Yu and John H. of gout. 


Talbott, respectively of the Mt. Sinai School of Medicine, 
New York City, and University of Miami Medical School, 
Miami, Florida. Reprints of this and subsequent reports 
available upon request. Please write Eastman Kodak 
Company, Department 740-B, Rochester, N.Y. 14650. 
(M3-306) 





CASE 3 —Both wrists of the same 
patient with active gout. 


FIGURE A—Obvious tophi (x) line the 
ulnar aspect of the destroyed wrist. 


FIGURE B—This wrist reveals less involvement, 
but tophi are obvious (x). Particularly noteworthy 
are the bone erosions (arrows). They are 
“punched out,” sharply marginated, and lie at a 
distance from the articular cartilage. 


CASE 4 — Inactive gout. 


FIGURE A—Profound degenerative FIGURE B—The index finger 
changes in the wrist have masked the true of the contralateral hand is 
nature of this patient’s disease. Note the fused and totally disfigured 
hypertrophic “hook” (arrow), not uncom- by the degenerative changes. 
mon in this stage of the disease. 


Diagnosing disorders like these calls for consistently 
excellent radiography. 

A clearly defined, high-quality image is vital to 
strengthening and supporting your decisions. And 
that’s the image that sturdy Kodak X-Omatic cassettes 
help deliver. 

As in the cassette pictured here, the curved panel 
design rolls out air for intimate film/screen contact. 
The result? A high-quality image characterized by ex- 
cellent definition and detail. 

Kodak offers a choice of x-ray films designed to meet 
your specific needs. We also offer a line of Kodak 
X-Omatic screens which can be used, if you choose, in 
Kodak X-Omatic cassettes. For more in- 
formation, contact your Kodak Technical 
Sales Representative or your dealer in 
Kodak medical x-ray products. 


A commitment to quality. 





CHARLES C THOMAS + PUBLISHER 


THE BASIC PHYSICS OF RADIATION THERAPY (2nd 
Ed.) by Joseph Selman, Univ. of Texas, Austin. This new 
Second Edition of THE BASIC PHYSICS OF RADIA- 
TION THERAPY has been completely updated. All obso- 
lete material hàs been eliminated and several chapters have 
been rearranged. The general format, however, remains es- 
sentially unchanged. A separate section has been added to 
cover electron beam therapy and a new chapter has been 
introduced to deal with the growing interest in radio- 
therapy with heavy particles. Chapters covering radionu- 
clides have been reworked and made more comprehensive, 
now minimizing their diagnostic use and focusing on their 
therapeutic applications. The section on radiation protec- 
tion in therapy has been expanded and an example of the 
computation of wall protective barriers has been added. The 
text is still directed to radiology residents and practicing 
radiologists, with major emphases in such areas as simple 
mathematics, basic physical concepts, radiation quality, ex- 
posure and dosage, therapy planning, new modalities, and 
radium and radionuclide therapy. Also included are discus- 
sions of radiobiology and health physics, two subjects 
which have been gaining in importance in radiotherapy in 
recent years. Because it is written in a manner tailored to 
the needs of the radiology resident, this text will be emi- 
aently useful to him for purposes of study and review. It 
will also serve as a basis of study for board examinations in 
‘raining programs for radiotherapy technologists. Its prac- 
ical value in offering a comprehensive refresher course for 
he experienced radiologist, however, should not be under- 
sumated. '76, 768 pp., 356 il., 66 tables, $25.75 


CORONARY ANGIOGRAPHY (2nd Ptg.) by Harold A. 
Baltaxe, Cornell Medical College, New York City; Kurt 
Amplatz, Univ. of Minnesota Medical School, Minneapolis; 
and David C. Levin, Cornell Medical College, New York 
City. This volume describes gross and radiographic 
anatomy of the coronary artery tree and provides a descrip- 
tion of diverse pathologic processes involved. The text is 
not restricted to atherosclerotic coronary artery disease but 
ilso deals with congenital anomalies. For those who are 
wrganizing a new laboratory devoted to coronary arteri- 
graphy, there is a section describing equipment and tech- 
uques of catheterization. The chapter on complications 
rives a listing of problems one encounters and their order of 
requency, and postoperative complications due to new sur- 
gical procedures. Emphasis is placed on visual descriptions. 
Almost every condition is illustrated by accompanying 
radiographs or schematic drawings. ’76, 256 pp., 173 il., 
$22.50 

RADIOASSAY IN CLINICAL MEDICINE edited by Wil- 
liam T. Newton and Robert M. Donati, both of 
Washington Univ., St. Louis, Missouri. (9 Contributors) 
The advent of radionuclides that can be measured in ex- 
tremely low chemical concentrations and techniques to 
attach them to many compounds as trace labels have 
opened new approaches to quantitative study. However, in 
spite of a well-informed public, the editors of this volume 
have the impression that there is a lack of appreciation of 
both the variety of approaches and classes of compounds 
that can be examined. Consequently, this short book is 
comprised of a set of articles chosen to illustrate not only 
this variety but also to detail individual systems in order 
that the reader might gain insight into the problems in- 
herent in each. ’74, 200 pp., 41 il., 24 tables, $11.75 

Prepaid orders sent postpaid, on approva! 
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OSHA—the Occupational 
Safety and Health Act of 
1970—benefits everybody. 
Employers and employees 
alike. 

Today, Red Cross is 
helping employers all over 
the country to meet OSHA 
standards, by training em- 
ployees in first aid and haz- 
ard recognition practices. 
The result is that, every- 
where, factories and other 
places of business are safer 
and healthier. Another side 
benefit: employees trained 
in first aid are more valu- 
able employees. 

Next time you wonder 
where “all those dollars you 
gave to the Red Cross” are 
going—you might consider 
this: alot of them are being 
plowed right back into your 
business! For information 
about First Aid Training 
call your local Red Cross 
Chapter. 





—RedCross. 
The Good 
Neighbor. 
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Don’t feel sorry for Debbie. She's getting the 
special education she needs. Her handicap 
wont go away. But she will learn to overcome 
it, and lead as normal a life as possible. 

The ones we should worry about are the 
handicapped children who are not getting the 
help they need. 

If you know a child who is not getting special 
education, we have free information that can 
really help...no matter what kind of handicap 
he has. Just fill in this coupon. 





Name 


Address 


City 


Department of 


CLOSER LGDK 


(a free service of the U S Office of Educatior 





CLOSER LOOK. BOX 1492 
WASHINGTON, D.C. 20013 





State Zip 


Handicap or Problem 
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_ radiation therapy, _ 
wouldnt you want a 


simula 


tor 



















e Youd be planning on the best with our TherX ® II 
therapy simulator. It makes good sense and good 
therapy. 

And, while enabling precise planning, it also 
frees therapy equipment for full-time treatment 
applications. 

Our TherX II simulator helps localize 
tumors, confirm entry/exit ports and verify 
beam coverage with an isocentric accuracy 
of + Imm. It can be used effectively with 
cobalt teletherapy units, linear accelerators 
and in brachytherapy. 

TherX II now features an isocentrically 
mounted table utilizing a massive bearing 
structure in the base assembly. Thus, table 
pivot accuracy is not dependent on level of 
the floor. Table top end-for-end pivotal 
motion allows attachment of the rigid 





plan? 


positioning accessories at one end while main- 
taining x-ray translucency at the other. Even with 
subdued lighting, reading is easier with electronic 
digital readouts for table top lateral and vertical 


a position, plus field size and source-to-plane distance. 


Versatility like this also helps TherX provide 
safe, precise therapy training for residents. 
This is another example of Picker'’s unique 
human resources benefiting you. Its a result 
of our expertise in the diagnostic modalities 
of therapy, clinical laboratory, nuclear, x-ray, 
ultrasound, computed tomography, film 
systems and supplies. Only Picker has all 
these resources. 

For further information, contact your 
local Picker representative. Or write Picker 
Corporation, 595 Miner Road, Cleveland, 
OH 44143. 


Discover the human resources in Picker'synergy 
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These people aren’t actors. They 
are real people doing real jobs for 
real companies. 

Take Joseph Minikovsky, for 
example (top left), an electronic 
maintenance engineer. He has 
learned to use one hand the way 
most people in his field have to use 
two. As quickly, as efficiently, as 
accurately. He’s a crackerjack 
technician and the National Broad- 
casting Company knows it. Yes, he 
works for NBC. 

Robert Thompson (top center) 
is a mechanicalengineer. At Syska 
& Hennessy in New York. 

Frank Gaal (top right), a ma- 
chine operator for Con Edison. 

James Withers (bottom left), 
an adminjstrative assistant with 
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‘Control Data Corporation. 


The U.S. Department of Health, Education, and Welfare. 
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Mildred Hudson (bottom cen- 
ter), a coding and terminations 
clerk for Standard Security Life 
Insurance. 

And Thomas Clancy (bottom 
right) is one of the best computer 
programmers New York Univer- 
sity ever had. 

They’re all working. At jobs 
they enjoy. For companies who are 
very grateful to have them. 

You see, despite their obvious 
disabilities, these people are 
skilled, hard-working men and 
women. And traits like that are 
hard to come by these days. (Ms. 
Hudson’s supervisor told us she 
was one of only three people in 
their company who made it to work 














during a heavy snowstorm.) 
It takes a lot of determination 4 
and many months of rehabilita- 
tion to get where these people are. 
But it takes very little more 
than a letter to find people like 
them and hire them. 
The Director of Vocational Re- 
habilitation in your state has a file 
of skilled, trained, rehabilitated 
people in every field. Ready, will- 
ing and able to work. 
Write to him, next time you 
have an opening. His office is in 
your state capital. 
And join the impressive ranks 
of Con Edison. And NBC. And 
Syska & Hennessy. And Control . 
Data. And Standard Security Life. 
And NYU. 


Write the Director of Vocational Rehabilitation in your State Capital. 


A Public Service of This Magazine & The Advertising Council 
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=. Were living up to our 


reputation...all over. 
your hospital. 


General Electric made a commitment, 
years ago, to develop and market 
reliable medical systems that would 
deliver consistently informative 
diagnostic images. 


And we've lived up to that commitment. 
First in x-ray equipment, and today in an 
expanded product line. A line that has 
grown so much that you may not be fully 
aware of all the areas where we can help 
you: computed tomography, nuclear 


imaging, data processing and handling, 
and radiological capability that matches 
a broad range of economic as well as 
diagnostic considerations. 


Your GE medical systems representative 
has the training and know-how to 

put all this imaging/information 
capability to work for you. Ask about 

the systems that match your needs. 
Some of them are described on the next 


few pages. 
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_RFX spotfilmer puts total control at your 
fingertips—gloves or no gloves. 


e The motorized compression cone control 
is right up front where you can put your 
finger on it fast. 


e Coordinated collimator controls are a 
finger’s reach from the positioning 
handle. Fast-acting collimator blades 

are servo-positioned. 


e Two-step, prepare-expose switch is 
positioned for easy left or right hand 


use and may be used for exposure-delay 
when held in the first step. 
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2/spotfilmer of 


Lower dose fluoroscopy is made practical 
by the 6:1 ratio fluoroscopic grid. A big 
improvement over traditional 
“compromise” 8:1 or 10:1 ratios. 


High kVp spotfilms are now practical with 
the 12:1 ratio of the 103 line criss-cross 
grids for greater control over film quality. 
Now even double contrast studies become 
routine at traditional table bucky 
kilovoltages. 
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e The patient positioning control is located 
adjacent to collimator controls and 


provides immediate table top response. 


No more spot counting for the 


technologist. After the last exposure, 
cassette moves automatically to the 


loading position and the RELOAD light 
signals for a fresh cassette. 


Positioning ease is provided by a 
longitudinal power assist with unique 
direct interactive response. 


e Mini-spot formatting for6 on 1 or9o0n1 
arthrograms is available. 











the future is available today. 


4. Spotfilm exposure starts .75 second after 8. The table angulates smoothly, with soft 
the cassette is called for. With no shock- start and stop, and full speed of 41⁄2 
> . induced vibration effect. degrees per second. RFX Thirty angulates 
5 ; f to 30° Trendelenburg; RFX Ninety is a full 
. Rapid sequence spotfilms are now 


Trendelenburg unit. Choice of 4-way or flat 


possible. Automatic advance with 2-way table top. 


sequence anticipation logic reduces the 


interval between exposures to 9. The table is designed to take the day-in, 

approximately .5 second for studies such day-out abuse of heavy workloads. 

as cervical esophograms and voiding Smoothly contoured surfaces clean up 

cystourethrograms. easily; controls are sealed for protection 
6. Front and rear cassette loading lets you geal HOEM Spins. 

use front loading port when working alone, 10. Maxiray™ 100 tube meets the demands of 

rear loading port for higher productivity today’s procedure schedules; features 

when working with an assistant or when forced oil circulation cooling. 

doing myelography. 11. Automatic exposure control is provided 
7. Masking is automatic with format selection by the RFX’s thin profile Quantamat™ ion 

—no longer must masks and cones be chambers; you get consistent film density ° 

moved into place to achieve a new film from study-to-study. 


format. Full-field fluoroscopy through 
the compression cone is possible; masking 
is independent of the cone. 


Get the complete RFX story from your GE 
representative. 

General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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User-Selectable Constant Load generators from GE 
let you effectively match kW output to technic. 


Up to 40% shorter exposure time plus 
longer tube life... compared with falling load. . 












+ 
It just makes good | 5 2S eae ea ec There is no reason to subject the x-ray tube anode to 
economicsensetogetall | panio “i the excessive thermal shock of the full rated 
the kW performance you maximum load when 600 mA will do the job. 
pay for ina generator. Statistically longer tube life will result. 
From full-rated maximum 
power down to conserva- Detail-intensive exams: Falling load applied tothe 
tive mA levels, you should small focal spot also extends exposure times for 
be able to exercise your “detail-intensive” examinations. The technologist 
professional judgment — equipped with a falling load generator and 
inselecting optimum — = faced with a detail requirement that’s coupled with 
technic for each and every procedure. This is the a motion-stopping problem—may be forced to 
basis of GE’s User-Selectable Constant Load concept. use the large focal spot much more often than 
professional judgment dictates. 
Consider the facts: The alternative, falling load or 
e falling kW” generators, in theory begin each expo- Automatic Exposure Control: AEC in falling load 
sure at the full rated maximum load. This load then generators also results in longer exposure times $ 
begins to fall off from the initial peak during the ex- because of reduced initial load and reduced | 
posure. In the latest falling load designs, there is average power. 
no provision for user control of the initial load ap- 
plied to the x-ray tube. The installing serviceman Motion- stopping spotfilms: Spotfilming using GE 
adjusts for only one kW setting for the large focal constant load provides the short exposure times you 
spot and another for the small focal spot*. require. Gall bladder spotfilms at lower kVp 
levels—even using a grid—are practical with con- 

At a constant 80 kVp, a tube and generator rated stan (oad. the! bid Taare ie like your 
as’ 100 kW” would have a performance curve like table bucky films. 
this, intheory: 

However, falling load GE User-Selectable Constant Load generators 

generators are routinely enable you to optimize the power requirements for 

installed with de-rated any technic; any patient situation. That’s one of the 

initial loads of 85% of rated reasons for GE’s worldwide reputation for design- 

tube kW, or lower. So, ing and building dependable high-performance 

using the constant 80 kVp generators. Your GE representative has the facts. | 

example, the load curve Sree l 4 
Continuously falling load fora falling load genera- sn =-- General Electric Medical Systems, 
with constant voltage and tor would look more like å “= == a Milwaukee, Toronto, Madrid. 
falling tube current this, in actual practice: i Bi 


AT A CONSTANT 80kVp 






Note thata 1.0 second ™ 


1500 


exposure yields only 
580 mAs, eventhough |, 
it started at 1000 mA. 

In contrast, a GE 
generator setat 1000 
mA will deliver 600 
mAs in only 0.6 


2.0 





580mAs 
10SEC 


908mAs 


seconds. In this example, i aii 
User- Selectable Constant Load is more than 
40% faster than falling load. 


Using the same example, butassuming thata 1.0 
second exposure time is permissible, then a user- 
selected 600 mA tube load is all that is really needed. 


“Constant load settings are routinely provided for tomography and fora 
breathing*technic at low mA only. 
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GE Remote R&F Systems: - 


Let your fingers do the working. 


Reach for real comfort and convenience—plus 
proven performance—for the full range of R&F 
procedures on your schedule, from morning 

GI studies through integrated exams. 


Televix™ system provides these and more 
total-remote advantages because it’s “human 
engineered” for you and your patients. Controls 
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are easy to learn and operate, and flash to 
signal proper initiation sequence. Optimum 
geometry, from the fixed 43-inch source-image 
distance, provides sharp images for all technics: 
spotfilms, fluoroscopy, radiography and 
integrated tomography. Technic changeover? 
Easy as pushing a button. You fluoroscopically 
position the patient from remote. And, without 
repositioning, can select angulated fluoroscopy 
to dynamically view anatomy that’s usually 
difficult to see, such as the sigmoid flexion. 


This all adds up to asmooth way to get the 
diagnostic information you need, without the 
need for muscle-tiring lead aprons and gloves. 
Good reasons to get your hands on a Televix— 
or Telegem® 90—GE’s two total-remote systems 
for R&F. Get in touch with your GE medical 
systems representative. 


General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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Low cumulaéive dose—the total radiation dosage 3. Fixed 25-inch source-image distance provides . 


, the patient receives in an examination—is directly optimum geometry for sharp images. 
affected by the number of exposures needed to 4. See-through, anatomically-shaped compressor 
obtainthe necessary diagnostic information. helps operator eliminate skin fold-caused 
Technologist performance, artifact-caused retakes artifacts; allows use of collimator light for precise 
and amount of tissue imaged may Increase the total field positioning. 


number ofexposures required. MMX puts it all 
. together to minimize cumulative patient dosage: 


1. Positioning is easy and precise for any breast 
projection, any size patient; seated or recumbent. 


5. Quantamat™ automatic exposure control 
accurately assures consistent diagnostic density. 


To help you take full advantage of these low-dosage 
factors, your GE medical systems representative can 


ei 


2. Continuous, close operator/patient contact provide you with a detailed MMX positioning guide 
enables observation and correction of patient and desktop movie. Contact your GE representative, 
motion prior to exposure. or write General Electric Medical Systems, 


P.O. Box 414, Dept. M, Milwaukee, WI 53201. 


Another way to 
look at low dose 
mammography 
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GE: leading the way 
in diagnostic imaging. 
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redi-FLOW puts convenience on tap- 
with four studies from one source. 


Now—a presuspended, prehydrated barium preparation that’s easy and economical to use in all gastro 
intestinal radiological studies: 

esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use—with simple dilution directions for each type of study (no blender needed). 


Produces consistent, uniform coating in all radiological examinations, including 
excellent readings in post-evacuation films. 


Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to 
facilitate refrigeration for later use. A PURPOSE SUSPENSION 


AOW. 
All-purpose Suspension redi-Flow (barium sulfate 100% W/V). E 
Simplifying without compromising 


\ FLOW PHARMACEUTICALS, INC. 
Palo Alto, CA. 94303 
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The Varian Cli 


Continuing Excellence 
Makes the Difference 


From 4 MV X-ray therapy to high- 
energy multi-modality therapy, 
Varian Clinac linear accelerators are 
meeting the requirements of 
dynamic radiotherapy departments 
throughout the world. 


Reasons for this widespread accept- 
ance are many. They range from 
Varian’s experience in engineering 
innovation to manufacturing consist- 
ency and worldwide customer support 
—quality that makes the difference. 


When performance and innovation 
backed by responsive support are 
your criteria, the choice is clear. 
a Varian Clinac. Write or 
phone Varian Radiation 
Division, 611 Hansen Way, 
Palo Alto, CA 94303. 

Tel: 415-493-4000. 




































Clinac 18: The most widely accepted high- 
energy, multi- lerapy accelerator in 
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s,s 6X: The first 360° isocentric non-bent 
beam standing-wave accelerator producing 

6 MV X-rays. 

a 
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Installations shown—(Above) Clinac 6X and 
(Center) Clinac 18, Central Arkansas Radiation 
Therapy Institute, Inc., Little Rock, AR: 

(Right) Clinac 4, Sequoia Hospital District. 
Radiation Oncology Dept., Redwood City, CA. 


Customer Support from the 
Beginning. Varian’s extensive 


service organization provides ; ; | 
the expert support necessary for Built-In Quality. Clinacs are 


planning and installation. Respon- produced by a highly skilled l 
sive service from field offices quality-oriented staff at Varian’s 


located throughout the world is specialized, modern production > 
a Varian trademark. facilities in Palo Alto, California. 











For Double Contrast Stomachs, Use 


“"E-Z-HD 


High Density with High Fluidity 
_BariumS ulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 












Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
Suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

® High fluidity 

è Palatable 

@ Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 





Note the Demonstration of Superficial Erosions 


. Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
& 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
! nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-2-EM 7 Portland Ave. 

S h and Duod — C lati ith End ; 

Radiology 115:569-573,June 1975, o r nagseam Westbury, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an (51 6) 333 8230 


ovewiew. Radiology 117: 743-744 Dec. 1975 
9/76 
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Scan speeds of 2 seconds are now 
a reality. Fourth-generation 
stationary detector/rotating x-ray 
source design has come of clinical 
age. Both 256 and 512 matrices 
are available, along with a 
throughput-oriented, comfort- 
designed patient handling system. 
~Chio-Nuclear is proud to intro- 
duce three new, fourth-generation, 
state-of-the-art scanners: 


A-Scan 2005: 5-second scan, 
256 matrix. 


A-Scan 2010: 2-second scan, 
256 matrix. 


A-Scan 2020: 2-second scan, 
512 matrix. ° R 

Clinical capability 

The 2000 Series combines fast 
scan ard reconstruction times with 


on 


ma ill. ‘a SE ye 


Jehionuclesr 


resolution that has been acclaimed 
unsurpassed. 

Fourth-generation clinical flexibility 
is achieved through a complete sel- 
ection of scanning parameters: scan 
time, slice thickness, technique, 
filtration, and scan field diameter. 
Full dosage selectability meets precise 
clinical requirements for low-dose 
“surveys, standard procedures, and 
ultra-high resolution studies. Patient 
handling has been dramatically 
improved through the incorporation 
of the DeltaPrep™ mobile preposi- 
tioning bed. 

And, of course, each system 
incorporates CT’s most complete 
clinical package of interactive 
diagnostic display capabilities. 
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Fourth -generation stationary 
detector/rotating x-ray source 
design insures high scan 
quality and fast patient 
throughput. 





CT experience 
no one can match 


Ohio-Nuclear is the world 

leader in manufacturing 

and servicing total body scanners. 
This experience is a key factor in 
assuring reliability and on-time 
delivery of the new A-Scan 2000 
Series scanners. 


Modular upgradability 


Ohio-Nuclear protects your 
investment in CT. The proof? $ 
All existing A-Scan systems may 
be updated to any model of the 
A-Scan 2000 Series. And modular 
compatibility is projected for 
future generations. 
The tradition continues. 
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8-sec/10 ma low-dose 8-sec/90 ma Scan 
“survey” Scan 557 Window 75 Center 85 Window 42 Center 









>o ia Ohio-Nuclear: 
= A tradition of leadership continues: - 














ems World Leadership Dependable Delivery 
aie in manufacturing of all features 
and service as specified 
ý 
A-Scan 50 Interactive diagnostic 
Total Body Scanner, Over 350 A-Scan programs unadi updates 
dual slice, 2.5 minute scan, Pes orders received. no added cost. 
upgradable to: 
A-Stan 30 FastScan, 220 A-Scan Factory-tested 
dual slice, 18 second scan, units shipped clinical instrument 
upgradable to: iai iii 
ican ‘ On-time studies, 
er -Scan 2005, 5 second scan, More than 200,000 
| s > , X 2 or 5 second scans, 
256 matrix, completed patient studies 50 second 
| upgradable to: to date. satone 7 
i. 
: Separate operator and 
A-Scan 2010, 2 second scan, 93% cumulative uptime physician consoles 
256 matrix, for all A-Scan for fast, convenient 
° upgradable to: installations. review. 
A-Scan 2020, 2 second scan, Factory-trained service, l l 
512 matrix, less than 2 hours High resolution 
with projected future ground travel from scans. 
upgradability. your installation. 
Complete site planning You give us an order. 
Future systems assistance and technical We'll give you 
back-up. a delivery date. 


A-Scan 2000 Series — the future is now. 
Ohio-Nuclear can help you choose the A-Scan 2000 system 
that will meet your precise clinical computed tomography 
needs. Call or write Ohio-Nuclear for immediate response. 


ohio-nuclear, inc. 


A subsidiary of Technicare Corporation 


U.S.— 29100 Aurora Road © Solon, Ohio 44139 Telephone (216) 248-8500 
TWX 810 427 2696 


U.K.—Ohio-Nuclear U.K. + Radix House 
* Central Trading Estate ¢ Staines Telephone Staines 51444 
e Middlesex, England 








A push of this button 
turns on anew generation 





Litton opens the era of fast, 


SELECTION 


Speed without haste...fast new 
linear-sequence generators from 
Litton use the latest in computer- 
logic to accelerate radiological 
procedures. 

ERRRRARARAAR Parameter selection is now a 

r hommea te simple left-to-right sequence. Each 
parameter chosen is displayed in 
sharp, readable displays on the 
console of the Litton 650S single- 
phase generator, shown above. 

The Litton 650S is the first of a 

new generation, designed to help 
the operator work rapidly but with 
an absolute minimum of error- 
caused retakes. All technique and 
display function “decoding™ is 
accomplished by solid-state 
computer logic, assuring consistent 
repeatability. 
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linear-sequence generators 
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Versatile, too! Use the Litton 650S Enter the new era of fast, 
for general radiographic and efficient linear-sequence generators. 
fluoroscopic procedures as well as Your Litton representative can 
for specialized mammographic and show you how. Or, write today for a 
tomographic examinations. May comprehensive brochure. 
also be used with rapid film changer 
radiography. 4 


A companion generator, the new 
Litton 1050T three-phase, 
incorporates many of the same 
features and innovations. For 
instance, both generators have 

ə» optional Automatic Exposure 
Control and Forced Extinction 
Termination to assure repetitive , 
densities down to millisecond . ' g 
ap a Technology, resources, people 
handsome, low-profile consoles with ye ° 5 J 
separable control panels. committed to mankind’ better health 
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Push these buttons to generate 
speed, accuracy, economy 
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Litton 650S single-phase linear-sequence generator delivers 
high operational speed, accuracy and economy. 


Litton 1050T heavy-duty 3-phase generator optimizes radiographic 
power for your specific application. 
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Both LED and backlighted displays on the Litton 6508S virtually “talk” 
the operator through parameter selections. 
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Litton 1050T pushbutton desk-top controls simplify independent 
selections of desired mA, kVp and time. 


Service problems, time and costs are minimized by 


modular design, reduction in number of parts and 
direct front access to generator. 
[H L i tt 


Medical Systems 


515 E. Touhy Avenue, Des Plaines, Illinois 60018 
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“Productivity is up 
10% to 20%” , 


“T ower absenteeism’ 


“You can tell by their attitude — the workers 
who participate are happier, more cooperative, 
much sharper” 


“We can identi 
direct savings o 


$2,000,000 per year” 


“The program has had a distinct bearing on 
staff performance. Our engineering people now 
have a camaraderie with their counterparts in 
other departments” 









“It started in headquarters. By next year we 
hope to have it in all our factories and research 


facilities” 

These are actual quotes from execu- ployee health and weli being. What they 
tives of large and small companies and have found is a variety of additional 
organizations in Denver, Omaha, Bir- benefits. These benefits add up to 
mingham, and Greenwich. They're increased productivity—so much so that 
talking about company fitness programs. several companies can demonstrate that 
That’s right, many employers now pro- the fitness program pays for itself. Add 
vide facilities or opportunities for exercise to this improved morale, better internal 
for their employees. They are glad communications, and employee health. 
they did. How can you lose? Write us now for 

Most began with a concern for em- more information: 


The President’s Council on 
BTM Physical Fitness and Sports 
Sully Department B 

e” Washington, D.C. 20201 


Emplovee Fitness: In the long run you will be the winner. 











Picker has proven its leadership in Cassetteless 
Radiography —and saved space in the process. 

Consider our Rapido M-7A* System: Requires 
less space, increases productivity, cuts costs, 
minimizes patient radiation. And, it provides 
even higher quality work than conventional 
systems. 

Additionally the Automatic Exposure 
Control (A.E.C.) system designed for the 
Rapido provides optimal radiographic 
film densities — consistently. 

To increase throughput and reduce 
operator fatigue, the Rapido incorporates 
four 75-film-capacity load magazines 
(14x17", 17x14" 11x14" 10x12"). This trans- 
lates into a saving of 2,000 pounds (907 kg) 
of cassettes that don’t have to be loaded, 

„transported or unloaded. 


Rapido M-7A. 










Other key features: Push-button film-size 
selection for automatic centering of each size in 
the exposure area...unique patient identi- 
fication with a 3x5" card eliminating ID work 
in the darkroom. And, a four-way floating table 

top which offers 50” longitudinal and 12” of 
transverse motion. 

This is another example of Pickers 
unique human resources benefiting you. 
It's a result of our expertise in the diagnostic 
modalities of x-ray, ultrasound, nuclear, 
computed tomography, clinical laboratory, 
therapy, film systems and supplies. Only 

Picker has all these resources. , 

Consult your Picker representative or 
write Picker Corporation, 595 Miner Road, 
Cleveland, OH 44143. 


Discover the human resources in Pickersynergy 


a PICKER 


ONE OF THE CIT- COMPANIES 


*Used in union with the Kodak" RP’ X-Omat" M-7A processor which are registered trademarks of Eastman Kodak Co., Rochester, N.Y. 
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Futility and frustration beset the phy- 
sician confronted with breast cancer. 
For the las{ 35 years, the survival rate 
has not significantly changed despite 
‘intensive educational programs aimed 
at earlier detection, and improvement 
in treatment techniques. 

What is the outlook? We know the 


*key to reducing mor- 


tality from breast can- 
cer is in the earliest 
possible diagnosis. 
The stage at which 
breast cancer is de- 


tected is crucial to the 


outcome of treatment. 
By the time a lump is 
discovered through 
BSE or clinical exam- 


ination, critical time $ 


may have been lost. 
And we do have the 
means to achieve ear- 
lier diagnosis. We do 
have an earlier warn- 
ing system. Mammog- 
raphy and thermogra- 
phy can detect breast 
cancer before a lump 


is discernible by palpation. To demon- 
Strate that it is practical and feasible 
to detect breast cancér earlier by using 


‘breast Gancer’ 
earlier warning system 


Mammography 


/ 


Thermography 


the ACS and $4-million from the NCI, 
20 such centers are expected to be op- 
erative across the country by the end of 
the year. Each will screen at no charge, 
approximately 5,000 women annually, 
in whatis considered to be the ideal de- 


tection program—to include clinical ex- 
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these modalities, the American Can- 
cer Society and the National Cancer 
Institute are funding a network of 


breast cancer demonstration projects. 
Supported by grants of $2-millionfrom ® 
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amination, D bl aa kA and ther- 
l į mography. Each of 
T these detection meth- 
>] ods contributes inde- 


pendently to the detec- 
tion of breast cancer, 
and none can be dis- 
pensed with in the 
search for early dis- 
ease. 

At present we can- 
not prevent breast 


ą cancer, but the poten- 
cı tial for saving more 


lives is immense. The 
five-year survival rate 
Surges dramatically 
from 53% when axil- 
lary nodes are posi- 
tive, to approximately 
85% when the disease 
is localized, to nearly 


100% for in-situ cancer. 
We have an earlier warning system. 
Let’s use it. 


american cancer society 













Hanley Space Saver X-Ray and Medical Record Cabinets 
are installed in most hospitals in America. . 


Top quality and low price is the reason. g. 
5 compartment with doors—$199.50 t 
5 compartment less doors—$171.50 

Brochure F.O.B. Factory 


AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Gragd X-Ray Division St. Louis, Me. 63111 
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THERE'S MORE TO 
IDENTIFICATION CARDS THAN 
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è Even-grained card stock 
è Quality printing — prompt service 
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Litton Medical Systems 
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so more will live 
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» Siemens ORBIX’™ 
with isocentric rotation 

permits precise projections for 
supine skull radiography. 


The ORBIX is more than an x-ray unit— 
it's an entirely new and unique technique 
designed to maximize radiographic positioning 
and minimize patient handling. 

Three light beam indicators are used to 
center the patient and establish a central refer- 
ence point by marking the infra-orbital, auricu- 
lar and medial-sagittal planes. Thereafter, all 
radiographic positioning is accomplished by 
manipulating the equipment, not the patient. 
Combination L-arm/U-arm feature permits 
the x-ray tube to be 
freely placed any- 
where over, 
under or around 
the patient. 

With the aid of 
calibrated scales, all +” -£ 
adjustments are PN ia 
measureable as a ya 
departure fromthe E 3 
central reference ee 
point. And by noting 
the coordinates, IRUS 
any procedure can be precisely 
reproduced during follow-up examinations. 











The versatility of the ORBIX with isocentric 
a rotation and refer- 
ence planes permits 
virtually every pos- 
sible projection, A 
including previously 
difficult views, to be 
accomplished easily 
and effectively. More 
important, for the 
C duration of an exami- 
nation, the patient remains unmoved in the 
supine position —particularly important during 
skull surveys of trauma cases. 

For further information on the ORBIX. 
contact your Siemens representative or 
Siemens Corporation. 
Medical Systems 
Division, 186 Wood 
Avenue South, 

Iselin, N.J. 08830 
(201) 494-1000. 

In Canada: 

Siemens Canada Ltd., 
P.O. Box 7300, Point 
Claire 730-P.Q. 





These are only a few of the people who Find out whakwe' ye done to make ; 


A make our AOT and PUCK filmchangers. angiographic examinations faster, . 
' Yet, this group alone represents over easier, and more accurate than ever ° 
250 years of combined experience in , before. Write for our brochures which 
a x-ray fiimchangers. detail the latest innovations in AOT and ° 


PUCK cutfilm changers and punch card 


Many of these men were with us over programming. 


‘ 25 years ago when we pioneered a 
unique transport system for the first Elema-Schonander, Inc., 699 Lively . È 
e practical cutfilm changer. Since then, Boulevard, Elk Grove Village, IL 60007. w 
there have been numerous engineering (312) 593-6770. Mi 


advancements that make our changers 
the state-of-the-art. Advancements 


| ay When a better i VA v 
which range from that original transport in pipet ce N fN 


system to punch card programming to comes along 
our recent introduction of the Carbon Cae i LA J 
Fiber Reinforced Plastic (CFRP) twi come om us. hN S N J 


pressurg plate. : 















Our filmchangers have been working 
for over 25 years because many of our 
fimchanger makers have been working 
with us for over 25 years. 





THE CT SCANNER ADVANCE 
CGR and Varian bring you the best 


Now, CGR and Varian bring you the best in whole 
body CT scanners. Together they offer the finest in 
marketing and technical product support for the 
Varian whole body CT scanner in the United States 
and Canada. 


The commitment takes Varian’s advanced CT scan- 
ner technology and pairs it with CGR's worldwide 
background in diagnostic x-ray. We believe this 
combination will give you an outstanding scanner 
product, sales and service package. 


For complete CT scanner information, we urge you 
to call or write your CGR representative. CGR — with 
over 65 offices in the United States and Canada. 
Each capable of meeting your needs in sophisti- 
cated diagnostic x-ray equipment. 





GR MEDICAL CORPORATION, 2519 WILKENS AVENUE, BALTIMORE, MARYLAND 21 223, (301) 233-230 5 
GR CANADA-LTEE-LTD., 500 BOULEVARD DE L'AEROPARC, LACHUTE, QUEBEC, CANADA (514)*562-8806 
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DIAGNOSTIC IMAGING 


Introduction of Caldwell Lecturer: Elias G. Theros. L. G. Rigler 


Caldwell Lecture: Varying Manifestations of Peripheral Pulmonary Neoplasms: A Radiologic-Pathologic Cor- 
relative Study. £. G. Theros 


Intraaortic Counterpulsation Balloon: Radiographic Considerations. E. A. Hyson, C. E. Ravin, M. J. Kelley, and A. 
McB. Curtis i 


Pulmonary Sling in the Adult. H. P. Hatten, Jr., J. G. Lorman, and H. D. Rosenbaum 


Angiographic Aspects of Experimental Nonocclusive Intestinal Ischemic Injury. J. J. Bookstein, L. Goldberger, 
G. Niwayama, M. J. Naderi, F. J. Brahme, and T. A. Jones 


Double-blind Comparison of lodipamide and lodoxamate Using Direct and Drip Infusion Intravenous 
Cholangiography. A. A. Moss 


Review Article: Radiology of Invasive Amebiasis of the Colon. J. M. Cardoso, K. Kimura, M. Stoopen, L. F. Cervante$, 
L. Elizondo, R. Churchill, and R. Moncada ` 


Inflammation and Necrosis of the Transverse Colon Secondary to Pancreatitis. W M. Thompson, F. M. Kelvin, 
and R. P. Rice 


Improved Radiographic Detection of Multiple Gastric Ulcers. S. M. Bloom, R. E. Paul, Jr., H. Matsue, W. E. Poplack, 
and M. R. Goldsmith 


Gallbladder Disease in Cystic Fibrosis. P. R. L Heureux, J. N. Isenberg, H. L. Sharp, and W. J. Warwick 


Pyloroduodenal Deformity due to Liver Malformation Associated with Omphalocele. K. S. Oh, J. L. Strife, K.C. 
Fischer, and R. Teele 


Diagnostic Aspects of Neonatal Ascites: Report of 27 Cases. N. T. Griscom, A. H. Colodny, H. K. Rosenberg, C. P. 
Fliegel, and B. E. Hardy 


Subependymal Germinal Matrix and Intraventricular Hemorrhage in Premature Infants: Diagnosis by CT. 
J. Burstein, L. Papile, and R. Burstein 


Widened Sutures in Childhood Meningitis: Unrecognized Sign of an Acute Iliness. R. D. Holmes, L. R. Kuhns, 
and W. J. Oliver | 


Acute Bowing Fractures of the Forearm in Children: A Frequently Missed Injury. J. E. Crowe and L. E. Swischuk 

Osteonecrosis Following Renal Transplantation. £. Levine, E. H. Erken, H. |. Price. A. M. Meyers, and L. Solomon 

Arthrography of the Discoid Lateral Meniscus. F. M. Hall 

Diagnosis of Gynecologic Pelvic Masses by Gray Scale Ultrasonography: Analysis of Specificity and Accuracy. 
T. L. Lawson and J. N. Albarelli 

Computed Tomography of Localized Adipose Deposits Presenting as Tumor Masses. W N. Cohen, 
F. E. Seidelmann, and P. J. Bryan 

Percutaneous Aspiration of Adrenal Cysts. W. Scheible, M. Coel, P. T. Siemers, and H. Siegel 

Epithelioid Sarcoma: Radiologic and Pathologic Manifestations. H.-H. Lo, L. Kalisher, and J. D. Faix 

Calcifications and the Therapeutically Irradiated Breast. H. / Libshitz, E. D. Montague, and D. D. Paulus 


RADIATION ONCOLOGY 


Effect of Different Cancer Treatment Methods on Immunity to an Antigenic Transplantable Murine Fibrosar- 
coma (Meth A). M. Khafagy, H. J. Wanebo, A. Alfieri, and E. W Hahn 


Interstitial Radiation in the Treatment of Carcinoma of the Tonsillar Region. D. D. Beiler 


NUCLEAR MEDICINE 


Effect of Ventilation Images.on Observer Interpretation of Lung Perfusion Examinations. G. L. McLaughlin, R. W. 
Burt, B. DePalma, and R. Gubler i 


Imaging of Experimental Myocardial Contusion: Observations and Pathologic Correlations. A. C. Gonzalez 
W. Waldo, N. Harlaftis, M. Gravanis, and P. N. Symbas n 


CASE REPORTS 


Ta groan of Superior Mesenteric Artery Hemorrhage Caused by Abdominal Abscesses. K. J. Cho and 
. R. Reuter 


ea de Pancreas Diagnosed by Cannulation and Duct Study. C. A. Rohrmann, Jr.. J. H. Delaney, Jr., and R. L.* 
rote | 


Renal Choriocarcinoma Metastasis: A Vascular Lesion. A. Kutcher, T. Lu, D. H. Gordon, and J. A. Becker 


Cerebral Hamartoma Mimicking the Angiographic Appearance of Congenital Fusiform Aneurysm. H. E. Olsson, 
R. M. Spitzer, L. Heggeness, and R. Javid 


Parasellar Choristoma. S. D. Sholkoff, C. Kerber, R. E. Cramm, and L. Silverman 
Amputated Ovary: A Cause of Migratory Abdominal Calcification. G. W. Nixon and V. R. Condon 

ar Disc. L. 7. Ford, L. A. Gilula, W. A. Murphy, and M. Gado 
Unicameral Bone Cyst in a Rib of a Child. H. S. Shulman, S. R. Wilson, J. N. Harvie, and B. Cruickshank 
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